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January 19, 1989

Mr. Narindar Kumar Date: -S 11 /
Site Investigation and Support Branch Site Disposition:
Waste Management Division EPA Project Manager:
Environmental Protection Agency
345 Courtland Street, N. E.
Atlanta, Georgia 30365

Subject: Preliminary Assessment Reassessment
Manhattan Landfill
Tampa, Hillsborough County, Florida
EPAIDNo. FLD980556617
TDD No. F4-8808-31

Dear Mr. Kumar:

FIT 4 conducted a preliminary assessment reassessment of Manhattan Landfill in Tampa,
Hillsborough County, Florida. The assessment included a review of EPA and state file material,
completion of a target survey, and a drive-by reconnaissance of the site.

Manhattan Landfill was operated as a sanitary landfill by the city of Tampa between 1970 and
June 1, 1978 and reportedly accepted residential, commercial, industrial and agricultural waste. The
landfill is located at the intersection of Manhattan Avenue and Richardson Street (Ref. 1) and is on
the east end of MacDill Air Force Base. At the entrance of the facility is a small building that is a trash
transfer point.

As a result of a report that waste cyanides from Shuron Continental Optical Company were disposed
of in the landfill, the site was added to the Florida Department of Environmental Regulations (FDER)
Sites List in July 1980. Analysis of groundwater samples collected by the city of Tampa Department
of Sanitary Services in July 1981 indicated cyanide (0.04 mg/l) approximately 150 feet south of the
landfill. Groundwater samples to the east, north and west of the site were below the detection limit
of 0.02 mg/l for total cyanides. Landfill gas monitoring during 1984 indicated a methane gas
concentration of 100% of the lower explosive limit (LEL) at two of the eleven monitoring stations at
the site (Ref. 1).

The Tampa area is underlain by sandstone, anhydrite, and dolomite of Mesozoic age and limestone,
dolomite, clay, and sand of Cenozoic age. Only the upper 1,000 feet of the Cenozoic section is used
as a source of water in the Tampa area (Ref. 2). The geologic formations included in this upper
section that underlie Manhattan Landfill are, in descending order, the unconsolidated Terrace
Deposits, Hawthorn Formation, Tampa Limestone, Suwannee Limestone, Ocala Group, Avon Park
Limestone, and Lake City Limestone.
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The Avon Park and Lake City Formations contain highly fractured dolomitized zones that can supply
yields of up to 5,000 gallons per minute. The Avon Park Formation is an important source of water in
Hillsborough County and is the deepest producing zone of the Upper Floridan aquifer in the Tampa
area. The Tampa Limestone, Suwannee Limestone, Ocala Group, Avon Park, and Lake City
Formations are considered to be hydrologically connected and form the Upper Floridan aquifer
water level in the Upper Floridan is generally considered to be 23 feet below land surface (bis), but
will vary in areas of heavy pumping (Ref. 2).

The average annual precipitation in the Tampa area is 52 inches, and the annual mean evaporation is
51 inches. The city of Tampa uses two wellfields, one 15 miles and one 20 miles upgradient of the
Manhattan Landfill. The water drawn from these wellfields is augmented by water drawn from
intakes on the Hillsborough River, and these two sources supply the majority of Tampa residents'
water supply (Ref. 3). The nearest known drinking water well to the Manhattan Landfill is owned by
Seaboard Utilities Corporation and is approximately 6 miles east of the site.

Although the drinking water in the area is supplied by the city of Tampa, almost all residents have
private wells, that are used for lawn irrigation. The closest residence, that of Margaret McFann, is
located 250 feet north of the facility, and a well is on this property. It was drilled prior to 1940, and
its depth is unknown. Groundwater in the vicinity of the landfill is subject to salt water intrusion
(Ref. 6).

The fence surrounding the Manhattan Landfill is in disrepair, thus access can easily be obtained.
There are residences in the vicinity of the landfill. The nearest school is West Shore Elementary,
within 1 mile of the landfill (Ref. 4).

Surface water runoff from the site is to the northwest, and drainage from the facility would enter a
ditch that empties into the Tampa Bay, the nearest water body (Ref. 7). Five endangered species live
in the Tampa Bay. These species are the brown pelican, the West Indian manatee, the green sea
turtle, the loggerhead sea turtle, the hawksbill sea turtle, and the Kemp's Ridley sea turtle (Ref. 8).

Based upon the above referenced material, it is recommended that no further remedial action be
planned at this facility. If you have any questions, please contact me at NUS Corporation.

Very truly yours, Approved:

Walter Riley, Jr.
Chemist

WR/dwf

Enclosures

NUS CORPORATION
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SITE INSPECTION REPORT
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^STA'g psl?5T î//'7 'Wl̂  t (J,

II. ON-SITE GENERATOR
01 NAMC 020-MNOMMK

03 STREET AOORESS » a Hu if a • «c ,

OS CITY 06 STATf

04 SC COOt

07 2» COOt

^
III. OFF-»Tl GENERATORS)
01 NAMt «•«»»-

03 STMtCT ADOAf 33 i' 0 CM. «ro ' «c /

OS CTTY 06 STATf

01 NAMI

04 SIC COM

072^ COOt

0,O..NOM«

03 STHUT AOOMM" a CM. *»0» •>.;

OSOTY O^JTATI

04 «C COM

or VOOH

01 NAMI

03 STMfT AOOMM <'0 it,. »ro» tte.i

OSCTTY

01 NAMI

01 STWT «*»*»,» a •*.**>•«•;

04OTY

IV. nUNSPOHTIIVS)
01 NAMI 020+6NUMHM

03 STUHT AOOMM if 0 *•. «V« M.I

OSOTV 0»«TAT1

01 NAMI

03 STMfT AOOMM * 0 •» (WD*. «W

06CTTY M«TA11

04 1C 0001

or 9 con

OSO>INMMHM

onPOOH

020-»NOMeen

04 SJC CODE

06 STATE 07Z1PCOOE

020-T6NOMBER

04 SC COOt

O6 STATf 07 2V CODE

01 NAMI

03 STMIT AOOMM PO.»m.»Ht.m.i

oiomr

0* fTMBT AflOMM CO. ** «V «.«".;

otarv

V. MUMCft OF MMMMATION <» , i . »» «.*a ••...>.> —— «

020»6NOM«W

04 SC COOt

06 STATf

06STA1

07 » COOt

020*INUMKII

04 SK COOt

or BP coot



6EHV POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 1 0 • PAST RESPONSE ACTIVITIES

L lOCNTVICATXJN
(31 JTATf 02

L PACT RESPONSE ACTIYITICS
01 G A. MATE* SUPPLY CLOSE)
04

02 DATE.

01 c 8 TEMPORARY WATER SUPPLY PROVOEO
04 I

03Q4TB 03 AGENCY

01 ~ C PERMANENT WATER SUPPLY PRCVCED 030ATB

01 = 0. SPILED MATERUM. REMOVED
040E3CRPTION

02 DATE.

01 C E. CONTAMNATEO SOL REMOVED

01 C F WASTE REPACKAGED
040E3CRmON

02 DATE.

01 O O. WASTE DOPO6EO ELSEWHERE

01 Q H. ON SfTE HJHAL 02 DATE.

01 a 1. N 3TK CHEMCAL TREATMENT 09BA1*

01 a j. M smj •otoocAi. TREATMENT 02 DATE.

01 C K. M Smj PMYSCAt TRtATM»«T

01 CLEMCAMULAT1OH

01 WMMTI TIVAIMEMr 02 DATE.

01 Q N. CUTOFF 03

01 Q O EMERGENCY OWNO/SURFACE WATER
04DESCRVTON

DIVERSION 02 DATE.

01 Q P CUTOPP TRCMCHC»SUMP

01 Q Q.
04

ACE CUTOFF WAU.



&EFA POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 1 o • PAST RESPONSE ACTIVITIES

"• «e»rrr»CATKJN
Vr*J
^riP

II PAST Af SPONSC ACTIVITIES -c.»>«i
01 ZB BA/WE* WALLS CONSTRUCT®
040ESCHPTON

02 DATE. 03AO0CY

01 Z S CAPWNaCOVEWNO
0406SCWPT1ON

020*™

01 3 r BULK TANKAGE AEPAMCO

01 Z U OROUTCURTAW CONSTRUCTED
04 DESCRIPTION

01 Z V BOTTOM SEALS) 02 DATE.

01 Z W OAS CONTROL
040ESCRPTION

02 DATE. 03 AGENCY.

01 = X. FWK CONTNOL
040C3CMPTION

02QATW

01 S Y L2ACHATE TWATMCMT
040C3CIWnON

02 DATE.

01 r Z. AAEA EVACUATED
040E3CHOTON

02 DATE. 03 AGENCY.

01 Z 1 ACCES8TO3ITERCSTNCTEO
040C3CNFTION

01 C 2. POPULATION N&OCATB)
04069CWT10N

OaOATB.

.
0* OC

09 BAT* MAOMC tf '

H. SOUMCn OF icm



v>ERA POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 11 • ENFORCEMENT INFORMATION

I. OCNTIFICAriON
01 STATE 02 SITE SUMKA

H. ENFOACCMCNT INf OMMAT1ON

01 PAST MCOUUkTOAv ENFOMCCHrCNT ACTION ~ YC9 ~ NO

02 oescjwnon or fEoenAL. STATE. LOCAL

•. SOUHCO OF MPORMATIOM «•»«



RECONNAISSANCE CHECKLIST FOR HRS2 CONCERNS

Instructions: Obtain as much "up front" information as possible prior to conducting field work.
Complete the form in as much detail as you can, providing attachments as necessary. Cite the source
for all information obtained.

Site name:
City, County, State:

EPAIDNo.: V^Ctekk 17
Person responsible for form: ^J
Date:

Air Pathway

Describe any potential air emission sources onsite: ^Th&/e ^e^£ 'A£ £<-<> &\v\\ "
^u-vt'-t?^ cjY\*>(-t£ • o

Identify any sensitive environments within 4 miles: T î̂  rd <*̂ T -1-0 -ges&iJi'irf? •&'{J>fl^frJ™'^'

ate-naij^ #,'r ip^ef A^_+zt^ *
Identify the maximally exposed individual (nearest residence or regularly occupied building -
worker, dfi count): fcf

Groundwater Pathway

Identify any areas of karst terrain: "TTî r^ A^€ ^O ^-Vv^oV1 Cir^^l^^"*
fawz-f- i&rfto-fa*

Identify additional population due to consideration of wells completed in overlying aquifers to the
AOC:

Do significant targets exist between 3 and 4 miles from the site?

-Is the AOC a sole source aquifer according to Safe Drinking Water Act? (i.e. is the site located in
Dade, Broward, Volusia, Putnam, or Flager County, Florida)

-1-



Surface Water Pathway

Are there intakes located on the extended 15-mile migration pathway?

Are there recreational areas, sensitive environments, or human food chain targets (fisheries) along

the extended pathway? ~]~t^,-^ <z,^£ &f[(l<>u^jQ. ted •$f&*-i€<S 0Y

rtti.JJ&t^Wf^ ,^1 /T^Of OtftM^ (ftrp>t^ fa f, .£***,. fa.

Sea.u

Is there waste or contaminated soil onsite at 2 feet below land surface or higher?

Is the site accessible to non-employees (workers do not count)?

its rUt arfe kttd&I t"^*- western
Are there residences, schools, or daycare centers onsite or in close proximity?

Are there barriers to travel (e.g., a river) within one mile?

-2-



Notification of Hazardous Waste Site . r > !» 'd il.lies
Erv i ronrnenta l Pfoll.'tlm
Agoncv
Washmgion DC 2u460

This initial notification information is
required by Section 103(c) of the Compre-
hensive Environmental Response, Compen-
sation, and Liability Act of 1980 and must
be mailed by June 9. 1981

Please type or print in ink. If you need
additional space, use separate sheets of
paper Indicate the letter of the item
which applies.

004001
A Pers<

Enter
or or

B Site

son Name Robert H. Broadus, IV, Sanitation Director

s.f««t 306 E. Jackson City Hall Plaza 6th Floor East
CKY Tampa Zip Code 33602

Entei ii.u „.
actual location of the site.

Person to Contact:
Enter the name, title (if applicable), and
business telephone number of the person
to contact regarding information
submitted on this form.

Name (Last. First and Title) See "A" above
Phont

D Dates of Waste Handling:
Enter the years that you estimate waste
treatment, storage, or disposal began and
ended at the site.

From (Year)

E Waste Type: Choose the option you prefer to complete

Option I: Select general waste types and source categories. If
you do not know the general waste types or sources, you are
encouraged to describe the site in Item I—Description of Site.

General Type of Wasta:
Place an X in the appropriate
boxes. The categories listed
overlap. Check each applicable
category.

1. O Organics
2. O Inorganics
3. O Solvents
4. D Pesticides
5. a Heavy metals
6. D Acids
7. O Bases
8. D PCBs
9. y MJ<""<MIIP "|"' 'I'I'-HI

10. O Unknown
11. B- Other (Specify)

Guiuiut!L fllal W*lKC.fr

See Appendx B

Form Approved
OMBNo. 2000-OI38
EPA Form 8900-1

Source of Waste:
Place an X in the appropriate
boxes.

1. a Mining
2. D Construction
3. a Textiles
4. D Fertilizer
5. a Paper/Printing
6. O Leather Tanning
7. D Iron/Steel Foundry
8. O Chemical, General
9. O Plating/Polishing

10. O Military/Ammunition
11. O Electrical Conductors
12. O Transformers
13. O Utility Companies

09 Sanitary/Refuse
15. O Photofinish
16. D Lab/Hospital
17. D Unknown
18. O Other (Specify)
General mixed
Municipal waste

Option 2: This option is available to persons familiar with the
Resource Conservation and Recovery Act (RCRA) Section 3001
regulations (40 CFR Part 261).

Specific Type of Waste:
EPA has assigned a four-digit nt
listed in the regulations under S'
appropriate four-digit number in
the list of hazardous wastes and
contacting the EPA Region servi
located.

waste
:er the
py of

• site is
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IMPACTS OF THE TAMPA BYPASS CANAL SYSTEM ON THE AREAL HYDROLOGY,
HILLSBOROUGH COUNTY, FLORIDA

By R. L. Knutilla and M. A. Corral, Jr.

ABSTRACT

The Tampa Bypass Canal system was constructed In north-central Hillsborough
County to divert water from the Hillsborough River to alleviate flooding in Tampa
and Temple Terrace. Construction started in 1966 and ended in 1981. Excavation
of the canal system resulted in cutting into the confining bed that separates the
Upper Florldan aquifer from the overlying surficial aquifer and in several places
breached the Upper Floridan aquifer.

Records of discharge from the canal area indicate that base-flow discharge
for the period 1975 to 1978 was about one-and-a-half times the discharge prior
to construction. After 1978, the base-flow discharge was about twice that of
the preconstruction period.

Discharges for Baker and Flint Creeks, the inlet and outlet streams of Lake
Thonotosassa, which is.near the canal area, have not been affected by construc-
tion of the canal system. Lower levels of the potentiometric surface caused by
excavation of the canal system, however, resulted in reductions in the discharge
from springs. Records for Sixmile Creek Spring and Lettuce Lake Spring show re-
ductions in discharge of 55 and 35 percent or more, respectively.

Water levels of the Upper Floridan aquifer adjacent to the tidal reach of
the canal system (downstream from structure S-160) have not been affected by
canal construction. Water levels in the canal upstream of structure S-160 are
higher than preconstruction levels due to impoundment of water. An increase in
levels of up to 4 feet is indicated.

Water levels of the Upper Floridan aquifer upstream of structures S-162 and
S-159 and in the Cow House Creek area are generally 2 to 4 feet lower as a result
of construction.

Water levels in wells near structure S-161 on the Barney Canal closely
follow levels of the Hillsborough River, indicating a good hydraulic connection
between the river and the Upper Floridan aquifer. In the lower reaches of the
Barney Canal, water levels of the Upper Floridan aquifer have been lowered about
2 to 4 feet due to construction.



Water levels for two surficial aquifer wells and adjacent Upper Floridan
aquifer wells, near structure S-162 and Sixmile Creek Spring, show the potentio-
metric surface to be generally higher than the water table prior to about mid-
1975. Subsequently, the potentiometric surface has been generally lower than
the water table.

For most surface-water sites, little or no change in water quality was
noted. Downstream from structure S-160 there were some reductions in nutrient
concentrations. Similarly, upstream of structures S-160 and S-162, small reduc-
tions in nutrient concentrations were noted. Upstream of structure S-159, in-
creases in specific conductance, hardness, and potassium were noted.

Water-quality data for Cow House Creek and Harney Canal show little change
with time but show some seasonal change as a function of discharge. Water-
quality data for Baker and Flint Creeks fluctuate widely, due to seasonal changes
in discharge, runoff,from agricultural areas and undeveloped marshlands, and
municipal and industrial effluent discharges. Construction of the planned canal
C-132 in the Baker and Flint Creeks area was dropped from the bypass canal plans.
Thus, there was little potential for change in that area.

Water-quality data from the Upper Floridan aquifer wells near the mouth
of the Palm River showed a decline in specific conductance (700 to 200 micromhos)
and in concentrationa of chloride (90 to 60 milligram* per liter). Further up-
stream in the Palm River area, increases in specific conductance (1,200 to 1,500
micromhos) and chlorides (200 to 350 milligrams per liter) were noted.

Chloride concentrations in water from Upper Floridan aquifer well 10 near
structure S-160 showed a gradual increase from 1971 to about 1979, as did the
specific conductance. Chloride concentrations increased from about 60 to 90
milligrams per liter, and specific conductance increased from about 650 to 750
micromhos. Chemical-quality data for water from other wells show minor or
temporary changes in the concentrations of some constituents.

INTRODUCTION

The Tampa Bypass Canal system was constructed in north-central Hillsborough
County, Fla. (fig. 1), to divert water from the Hillsborough River to McKay Bay.
The diversion is to alleviate flooding in Tampa and Temple Terrace (fig. 2) and
is accomplished by two canals: (1) the Tampa Bypass Canal, C-135, that extends
southward from the Lower Hillsborough Flood Detention Area (LHFDA) to McKay Bay;
and (2) the Barney Canal, C-136, that extends eastward from the Hillsborough
River near Temple Terrace to the Tampa Bypass Canal (fig. 2). Construction of
the canals began in July 1966 at the mouth of Palm River. The canal system be-
came operational in mid-1981.

In January 1972, the U.S. Geological Survey, in cooperation with the U.S.
Army Corps of Engineers and the Southwest Florida Water Management District,
began an Investigation to assess possible hydrologic Impacts that might be
caused by construction and operation of the canal system. A report, entitled
"Hydrologic Effects of the Tampa Bypass Canal System" (Mots, 1975), was pub-
lished as a result of that investigation. The report Indicated that excavation



of the canals would cue Into the confining bed that separates the Upper Floridan
aquifer from the overlying surflcial aquifer and, in several places, would breach
the Upper Floridan aquifer. Because the potentiometric surface of the Upper
Floridan aquifer is higher than the planned operational stages of the canal sys-
tem, water would flow from the Upper Floridan aquifer into the canals. A decline
in the potentiometric surface of the Upper Floridan aquifer would be produced by
water flowing from the aquifer into the canals. This decline would increase the
head difference between the water table and the potentiometric surface and in-
crease downward leakage from the surficial aquifer into the Upper Floridan aqui-
fer. Motz (1975) pointed out that a decline in the potentiometric surface could
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Figure 1.—Location of study area.
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result in: (1) reduction of discharge from springs; 02} lowering of the water
table; (3) drying of swamps; (4) movement of saltwater into the Upper Floridan
aquifer; and (5) change in concentrations of chemical constituents in ground
water in areas adjacent to the canal.

Since 1973, the U.S. Geological Survey has maintained a data-collection
network in the canal area to monitor: (1) levels of the potentiometric surface
in the Upper Floridan aquifer; (2) quality and quantity of water in the canal
system, nearby streams, and springs; and (3) quality of water in the Upper
Floridan aquifer. The network was designed to provide data for defining any
impacts due to construction of the canal system on the areal hydrology.

Purpose and Scope

The purpose of this study is to determine the impacts of construction of the
Tampa Bypass Canal system on the occurrence, circulation, and chemical properties
of surface water and ground water along the canals. Hydrologic and water-quality
data from the canal area are examined and evaluations made that will facilitate
planning for efficient conservation of freshwater resources and protection of the
environment.

2
The study area is approximately 130 ml in size and is centered about

2 miles southeast of the city of Temple Terrace and about 4 miles east of the
city of Tampa (fig. 2). This study examines the nature and extent of changes
in water chemistry of the surface water and ground water in the vicinity of the
canals. The study also evaluates change* in rates of flov of surface water and
changes in the potentiometric surface of the Upper Floridan aquifer and the
water table of the surficial aquifer.

Previous Investigations

Since 1961, the U.S. Army Corps of Engineers has prepared several internal
reports and unpublished memoranda on many aspects of the Tampa Bypass Canal sys-
tem, including geology and hydrology. Cook* (.1945), Carr and Alverson (1959),
and Purl and Vernon (1964) described the geology of the area in their reports.
Aspects of the physiography and geomorphology of Florida, including the area
near Tampa, were described by MacNeil (1949) and White (1958). Maps of the
potentiometric surface of the Floridan aquifer system and hydrologic studies of
Florida, including the Tampa area, were prepared by Stringfield (1936; 1964;
1966). Menke and others (1961) studied the water resources of the Tampa area,
and in 1965, Shattles reported on the water quality of the area. In 1971,
Stewart and others prepared a potentiometric surface map of the Upper Floridan
aquifer that included the Tampa area. A recent report was prepared by Stewart
and others (1983) on hydrogeologic data for the Eureka Springs landfill and
adjacent area.

Reports that deal directly with the canal system include the report by Motz
(1975) who studied the hydrologic effects of the canal system. A report on
hydrologic data for the Tampa Bypass Canal system was prepared by Causseaux and
Rollins (1979). Geraghty and Miller, Inc. (1982), evaluated the canal system
for its potential as a water-supply source.



DESCRIPTION OF AREA

Physical Setting

The Tampa Bypass Canal system is In an area that is experiencing urbaniza-
tion as development spreads from Tampa, Temple Terrace, and adjacent areas in
Hillsborough County. Major existing residential areas occur mainly to the south
of Interstate Highway 4 (fig. 2). Most new residential and industrial develop-
ment is occurring north of Barney Road. Some industrial activities occur in the
lower reaches of the canal system, and tropical fish are raised near the canal
north of Interstate Highway 4. Areas that have not been developed are largely
in citrus groves interspersed with some swampy lowlanda. Interstate Highway 75,
currently (1984) under conatruction, is Just to the west of the bypass canal
north of structure 3-159 (fig. 2), intersects the bypass canal near structure
S-159, and parallers the canal about 2 miles to the east, south of structure
S-159. With completion of the highway, development in the area may increase.

The Eureka Springs landfill is within one-half mile of the canal system
(fig. 2). The 128-acre landfill became operational on October 1, 1969 (Stewart
and others, 1983). The landfill area is drained by a network of canals that con-
nect to the Tampa Bypass Canal. The landfill initially received trees, shrubs,
grass cuttings, and construction and demolition wastes. Subsequently, it re-
ceived domestic and industrial solid waste. Use of the site as a landfill was
discontinued in 1976. Water samples from the surficlal aquifer at the landfill
showed relatively high levels of specific conductance (465 to 1,300 umhos) and
chloride (50 mg/L), well above background levels (Stewart and others, 1983).
Water samples from the Upper Floridan aquifer did not show any significant
change in quality due to the landfill. Some leachate could reach, and may have
reached, the bypass canal system by way of the network of drainage canals from
the landfill.

Topography and Drainage

The Tampa Bypaas Canal is in the sandy, poorly drained Coastal Lowlands,
one of five topographic divisions of Florida (Cooke, 1945; Puri and Veraon,
1964). A plain that occurs in areas adjacent to the canal slopes gently upward
from the lower end of the canal system at McKay Bay to the Harney Flats just
north of Interstate Highway 4. The plain is a former bay bottom that was once
part of an estuary that was larger than the preaent Hillsborough Bay (MacNeil,
1949). Away from the canal, the land surface is more undulating or hilly, ex-
cept near the Hillsborough River, which has a broad, swampy flood plain.

Land-surface altitudes in the plain area range from sea level at McKay Bay
to about 20 feet at the scarp that rime the plain area. Between the canal and
Lake Thonotosassa, land-surface altitudes exceed 100 feet in several places and
reach a maximum of about 140 feet. Surface drainage from Lake Thonotosassa is
north to the Hillsborough River. West of the lake, drainage is to the west by
way of Cow House Creek to the Hillsborough River, or to the southwest by way of
the original Sixmile Creek and Palm River water courses to McKay Bay.
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Figure 4.— Annual rainfall at Tampa, 1960-82.

unusually high and causad some flooding in tha Tampa araa. Although tha rain-
fall racord shown doaa not indicata an unusually dry condition fro* mid-1980 to
nid-1981 (rainfall ganarally lass than 40 inches), most of vast-central Florida
expariancad drought-Ilka conditions during tha pariod. By •Id-1981, ground-water
levels were at or lower than racord lows, and low-flow discharges of straama ware
In amounts that would ba expected as infrequently as once in 20 years or acre.

EYDROLOGIC SETTING

Geology

A generalized geologic coluan of tha bypaas canal araa is shown in figure
5. Near land surface, tha rock units are mostly undiffarantiatad deposits that
contain varied amounts of sand, silt, clay, and shells. These deposits average
about 35 feet in thickness, but in places, the thickness may be aa much as 60
feet (Garaghty and Miller, Inc., 1982). Along the canal system, the deposits
average about 25 feet in thickness (fig. 6). In most places, beds of clay occur
at the base of the unconsolidated deposits. The beds have an average thickness
of about 10 feet and form a semiperaeable confining layer over limestone and
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dolomite formations. The erosional or depoaitional edge of the Hawthorn Forma-
tion occurs in the vicinity of the canal system, and the formation tends to
pinch out or is relatively thin or patchy. In this area, the formation consists
largely of clay and can be considered to be part of the unconsolidated deposits.
The formation thickens to the south.

The limestone and dolomite formations beneath the unconsolidated deposits
are several hundred feet in thickness. These formations, in descending order,
are the Tampa, Suwannee, and Ocala Limestones and the Avon Park Formation.

The Tampa Limestone is a white, gray, and tan, hard, dense, sandy limestone
(Peek, 1959). The limestone has a large number of fractures and solution chan-
nels and is an important source of water. The underlying Suwannee Limestone
consists mainly of soft to hard, granular, fossiliferoua limestone that varies
in color from yellow-white to light brown. In some places, it contains beds
of crystalline, partly silicified dolomite (Peek, 1959). The Suwannee Limestone
is the source for most domestic water wells in the area.

The Ocala Limestone is a somewhat granular, coquinoid, chalky limestone
that contains echinoids, molluska, and other loosely cemented fossils in a fine,
chalky, granular matrix. The limestone varies from yellow-gray to light brown.
This zone is not very productive and yields.small amounts of water to wells that
are completed in it.

The Avon Park Formation is the deepest producing zone of the Upper Floridan
aquifer. The limestone is a soft, chalky, granular limestone that contains
foramlnifers and other fossils. Highly fractured dolomltic zones in the forma-
tion are important sources of water. These zones yield most of the water that
is pumped from the Morris Bridge well field in the northern part of the study
area. However, few wells penetrate the formation in most of the canal area
because the water is highly mineralized (Peek, 1959).

Surface-Water Hydrology

Surface waters in the canal area consist of the Hillsborough River and
numerous small streams, drainage canals, lakes, and springs. The Hillsborough
River has a drainage area of about 400 ml at structure S-155 (north-central
part of study area) and 650 mi at the Tampa Oam. The river is the major source
of public water supply for the city of Tampa. Smaller streams include Baker and
Flint Creeks, the inlet and outlet streams of Lake Thonotosassa, respectively;
Cow House Creek; Sixmile Creek; and Palm River.

Cow House Creek currently (1984) flows along its original course across the
Tampa Bypass Canal and to the Hillsborough River. The flow is through structure
S-163 that controls the discharge through levee L-112(S) (fig. 2). If the upper
control at structure S-159 is open, some discharge from Cow House Creek could
flow through the bypass canal to McKay Bay rather than to the Hillsborough River.
The normal course, however, is to the Hillsborough River aa the upper structure
at S-159 is usually closed. During floods, Cow House Creek would provide about
50 percent of the conveyance for discharge released to the bypass canal system.
The bypass canal was alined with Palm River and Sixmlle Creek and those former
streams are now part of the canal system.
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The principal springs are Eureka Springs, Sixmiie Creek Spring, and Lettuce
Lake Spring, but there are also many other small springs in the area. Formerly,
all these springs discharged to Sixmiie Creek. As a consequence, Sixmiie Creek
had a unit runoff (discharge divided by drainage area) that was approximately
twice that of either the Hillsborough River at Zephyrhills or the Alafia River
at Lithia (Menke and others, 1961). Also, Sixmiie Creek had one of the highest
base flows of all streams in west-central Florida. The Eureka Springs area has
been altered by ditches in the past and was developed into a recreation and edu-
cation center in 1982. As part of that development, the springs were again
altered slightly and canals dug to confine, direct, and control discharge from
them. Currently (1984), however, the springs flow unregulated and discharge is
directly to the canal system.

Lakes in the area include Lake Mango, Lake Weeks, and Lake Thonotosassa.
Lake Thonotosassa and its inlet and outlet were planned initially to be part of
the bypass canal system through proposed canal C-132 (fig. 2). The canal was
dropped from the plans as construction of the bypass canal system progressed.
Lake-stage data have been collected on Lake Thonotosassa continuously since
1965; records are also available for 1956 to 1958. Levels of the lake are con-
trolled by a structure at its outlet. Stage data are not available for the
other lakes.

Ground-Water Hydrology

The rock units form a hydrologic system that consists of a surficlal aqui-
fer, a confining bed, and the artesian Upper Floridan aquifer of the Floridan
aquifer system. The saturated parts of the unconsolidated deposits constitute
the surficial aquifer, and the thick sequence of carbonate rocks collectively
form the Upper Floridan aquifer.

Recharge to the surficial aquifer and Upper Floridan aquifer is primarily
from rainfall. Rainfall recharges the surficial aquifer directly as the rain
percolates through the unconsolidated deposits to the water table. Recharge to
the Upper Floridan aquifer is derived mostly from leakage from the surficial
aquifer through the confining beds (Mott, 1975). In places where sinkholes
occur, recharge from the surficial aquifer is directly to the Upper Floridan
aquifer.

Water levels in the surficial aquifer and Upper Floridan aquifer respond
to rainfall and fluctuate seasonally. During the annual dry season, water
levels decline and generally reach their lowest levels in Hay or June. Summer
rains reverse the downward trend and result in normal seasonal highs in water
levels during September or October.

Water levels in the surficial aquifer and Upper Floridan aquifer for May
and September 1981 are shown in figures 7 and 8, respectively. The levels are
for a period of below average rainfall, but typify the configuration of the May
and September water levels.

Water levels in the surficial aquifer are generally higher than those in
the Upper Floridan aquifer and are more varied areally. The levels ere a sub-
dued expression of local topography and consequently vary over short distances.
Directions of ground-water movement in the surficial aquifer are areally to the
south and southwest, but very locally where the aquifer discharges to lekes and
streams.
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Figure 7.—Water table of the surflcial aquifer, May and September 1981
(from Yobbi and Woodham, 1981; Yobbl and Barr, 1982).

Water in the Upper Floridan aquifer aleo flows in a couth and southwesterly
direction. Water levels in the southwestern part of the study area are affected
by large ground-water withdrawals at Glbsontoa, about 5 Biles south of the study
area (fig. 1). A cone of depression caused by the withdrawals lowers the poten-
tiometric surface to sea level or below sea level in areas south of McKay Bay.
The cone of depression is indicated by the circular 0-, 5-, and 10-foot contour
lines in figure 8.

The Floridan aquifer system is the principal water-supply source for most
of Florida; the Upper Floridan aquifer is of primary importance in the Tampa Bay
area where it is used for public water supplies in Tampa and Hillsborough County.
Parts of the Morris Bridge and Brandon well fields are within the study area
(fig. 2) and also obtain water from the Upper Floridan aquifer for public supply.
Numerous nearby well fields slso use the aquifer for water supply, although pump-
ing from them does not affect water levels significantly in the study area
(Hutchinson, 1984).
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Figure 8.—PotentioMtric surface of the Upper Floridan aquifer, May and
September 1981 (from Yobbi and others, 1981; Yobbi and Schiner, 1982).

Ground-Water Withdrawals

There are alaost 300 wells within the study area, for which consuaptive-use
permits for ground-water withdrawals have been issued by the Southwest Florida
Water Management District (P. Wiley, Southwest Florida Water Management District,
written commua., 1984). The permits allow for an average annual withdrawal of
about 35 Mgal/d. Of this amount» almost 6 Mgal/d is for Industrial and irriga-
tion use and about 29 Mgal/d is for public supply use. These are permitted
amounts; generally, actual water use is somewhat less than that permitted.
Withdrawals at the Morris Bridge and Brandon well fields (fig. 1) account for
nearly 80 percent of the public supply use. Withdrawals from these fields have
a greater impact on the potentiometrlc surface than withdrawals for the other
water uses.
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The Morris Bridge well field has 20 water-supply wells that are distributed
throughout the 6-mi well-field area. Most of the well field is within the bound-
aries of the study area (fig. 1). Production from the well field began in 1978
when, on an annual basis, ground-water withdrawals averaged 7.6 Mgal/d (p. Wiley,
Southwest Florida Water Management District, written cooanun., 1984). In 1979,
withdrawals averaged 13.5 Mgal/d, and since that tine, withdrawals have averaged
between 12.7 and 18.2 Mgal/d. The maximum withdrawal rate was in 1981.

The Brandon well field includes an area of about 32-mi , about one-fourth
of which is within the study area (fig. 1). Although the Brandon well field is
classified as a well field, it is probably more a grouping of wells rather than
a designed well field. There are currently (1984) 25 wells within the field.
Early records on ground-water withdrawals from within the well field are for
individual wells. The records indicate a gradual increase in pumpage with time.
Records for 1982 and 1983 show average withdrawal rates of 7.3 and 7.5 Mgal/d,
respectively.

The Morris Bridge and Brandon well fields were investigated to determine
whether withdrawals from those fields result In cones of depression that would
impact the Tampa Bypass Canal area. Ryder and others (1980) and Hutchlnson
(1984) developed digital ground-water flow models that simulate the impacts of
withdrawals at the Morris Bridge veil field. Ryder's work described drawdowns
for the design withdrawal rate of 40 Mgal/d, and Hutchlnson described drawdowns
for a withdrawal rate of 18 Mgal/d, slightly more than current (1984) actual
use rates.

The model-simulated drawdowns at the Morris Bridge well field for withdraw-
als averaging 18 Mgal/d are shown in figure 9. As shown, the 1-foot drawdown
contour extends into the canal area to about structure S-159. If the simulated
drawdowns are accurate, some of the lowering of water levels in the northern
part of the canal area can be attributed to well-field pumping. Impacts from
the well field would probably not be noticed until about 1979 when pumping rates
began to approach the 18 Mgal/d rate, as simulated.

A large regional model developed by Ryder (1982) was used to evaluate
drawdowns caused by the Brandon well field. The model covers all of west-central
Florida, and thus, the grid size (4 miles by 4 miles) is relatively large. The
model, however, could provide indications of the impacts of withdrawals. As
such, withdrawals totaling 7.5 Mgal/d, the current (1984) withdrawal rate, were
entered into grid model nodes appropriate to the Brandon well field. The maxi-
mum simulated drawdown* were about one-half foot in areas near the well field.
In areas to the west and north, drawdowns were generally less than 0.3 foot.
Thus, although some drawdowns were indicated by model simulation, the amounts
are relatively small.

CANAL SYSTEM

The Tampa Bypass Canal system consists of two canals, a series of control
structures, areaa that drain to the canals, and a flood detention area (fig. 10).
The flood detention area consists of a levee, a floodway, and the detention area.
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I V
The Tampa *yp««* Canal (C-135) extends from McKay Bay to Cow House Creek, a dis-
tance of about 14 miles. The system is designed to convey a discharge of 12,000
ft /s from che Lower Hillsborough Flood Detention Area (LHFDA), 4,000 ft /s from
the Hillsborough River by way of Hartley Canal (C-136), and the standard project
flood runoff (about 9,000 ft /s) from the 33-mi area adjacent to canal C-13S
(U.S. Army Corps of Engineers, 1983).

Descriptions of principal elements of the canal and flood-detention area
are as follows:

Section 1;—This section extends from McKay Bay to structure S-160 (fig.
10). The section was divided into three parts during construction as shown on
the completion schedule (table 1). The canal width of section 1 is about 400
feet. The water surface is tidal and the canal depths range from 18.5 to 21
feet.

! Structure S-160t—This structure is a gated Ogee spillway. It is designed
to control water levels in sections 2 and 3A and to prevent saltwater intrusion
into the canal. The structure is normally closed and an optimum water level of
10.0 feet above sea level is maintained. Discharge through the structure is con-
trolled by use of vertical lift gates and alide gates. Discharge records have
been collected at the structure since 1974. Additional details on the structure
are provided in tables 1 and 2.

Sections 2 and 3A;—These section* (separated by U.S. Highway 301) extend
from structure S-160 to structure S-162 (fig. 10). The canal width is about 300
feet. Water levels in the section* are held at about 10.0 feet above sea level
(fig. 11). Bottom elevations are about 10 to 14 feet below sea level.

Structure S-162;—This structure it a gated Ogee spillway. It is normally
closed, and optimum water levels between 12 and 15 feet above sea level upstream
of the structure are maintained (fig. 12). The spillway controls water levels
upstream to reduce lowering of ground-water levels and discharge from the Upper
Floridan aquifer into the canal.

Section* 31 and 4A;—These section* extend from structure S-162 to canal
C-136 and from canal C-136 to structure S-159, respectively (fig. 10). Bottom
widths of section 31 rang* from 210 to 365 feet; those of section 4A rang* from
240 to 290 feet. Water level* in the sections are maintained at 12 to 15 feet
above sea level (fig. 12), except during flood*. Bottom elevation* in section
3B are about 5 feet below sea level; in section 4A, they are about 4 feet below
sea level.

Structure S-159:—This structure is a composite of three spillways, an
upstream gated Ogee spillway and two downstream ungated Ogee spillways. These
structures were needed to spread the differential head to avoid foundation prob-
lems. The gate on the uppermost structure he* remained closed since constructed
and water in the canal above it (section 41) is ponded. Detail* on the struc-
tures are provided in table 2.

Section 41:—This uppermost section extends from structure S-159 to Cow
House Creek. Water levels are held at about 24 feet above sea level. Bottom
widths in the section are about 200 feet.
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Table 1.—-Tampa Bypass Canal system completion schedule

Description

Section 1A ———————————————————————

Structure S-160 ———————————————————
C_ — fcj,— — *5

Structure S-162 ———————————————— « —
Confirm IB _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ....

Section 4A —————————— • ————————————
Structure S— 159, middle end lover •-- -- • --
Structure S-159, upper — —— —— —— —— •—
Section 4B —— ————— — .- ————— — ———— - — •
Structure S-163 - —— - ————— — — —— — — — •
ffl flfmfl 'UB V • • • • i i i i • i i • •

1 m-a»m T-ll? _____________________ ,_.___

structure 9— xjj •••••«« * — «»«»»«»«»»»«»»«»»̂ »̂
Barney Canal C-136 — —— — — - — — —

Contract
award date

Month

5
4
11
5
11
11
4
2
3
3
6
1
4
4
4
4
6
6

Year

1966
1968
1970
1967
1970
1972
1975
1973
1976
1979
1979
1977
1978
1978
1978
1978
1975
1975

Completion date

Month

8
7
12
1
12
2
3
6
1
8
11
12
11
11
11
11
4
11

Year

1967
1972
1973
1969
1973 -
1975
1977
1977
1979
1981
1982
1982
1982
1982
1982
1982
1977
1977

Structure S-163;—This structure is a gated culvert. It i« used to pass
discharge of Cow House Creek through levee L-112(S) to the Hillsborough River.
Water levels above and below the structure are dependent on the levels of the
Hillsborough River, which backs water up into Cow House Creek except during
periods of low flow in the Hillsborough River. The water levels et the struc-
ture are also dependent oa the water levels in section 4B. In the LHFDA above
L-112(S), Cow House Creek and the Hillsborough River are hydraulically connected
at stagee greater than 26.0 feet above sea level.

Floodwayt—The floodway is a 200-foot wide, shallow channel that was exca-
vated to aa elevation of 26 feet above sea level. The floodway becomes active
when the Hillsborough River stages exceed 26 feet and water is allowed to flow
into the canal system. The floodway provides conveyance for about 50 percent
of the water diverted from the Hillsborough River to C-135 (U.S. Army Corps of
Engineers, 1983). The other 50 percent reaches canal C-135 by way of Cow House
Creek.

Levee L-112;—Levee L-112 is comprised of levee L-112(N) (north of struc-
ture S-155) and levee L-112(S) (south of structure S-155). The levee is de-
signed to retain floodwater within the LHFDA. The south levee is 2.8 miles in
length and the north levee is 3.5 miles long. The elevation of the top of the
levee is 48 feet above sea level.
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Table 2.—Summary of hydraulic design data on the canal atructurea
[All elevations in feet above or below sea level]

Structure S-160, Ogee spillway
Crest elevation —————————
Vertical life gatea (number) —

taize, feet) ———————————————
Design discharge (ft /s) ————————————————————
Optimum headwater elevation ————————————.——————.-
Optimum tallwater elevation ———————-———————————

-0.7
6
28.0 x 11.7

26,700
10.0
Tidal

Structure S-162, Ogee spillway
Great elevation
Vertical lift gates (number) ——

Isize, feet)
Design discharge (ft /s) —————
Optimum headwater elevation ——
Optimum tailwatar elevation ——

4.2
7
28.0 x 11.3

23,500
12.0 to 15.0
10.0

Structure S-159, Ogee spillway, lower (ungated)
Crest elevation ——*———•
Design discharge (ft /s) —
Optimum headwater elevation
Optimum tallwater elevation

13.6
12,000

13.6 to 15.0
12.0 to 15.0

Structure S-159, middle (ungated)
Ogee crest elevation.————
Design discharge (ft /s) —
Optima headwater elevation
Optional tallwater elevation

20.4
12,000

20.4
13.6 to 15.0

Structure S-159, Oge* spillway, upper
Crest elevation
Vertical lift gates (nu»ber) —

{size, feet)
Desiga discharge (ftj/s)

24.3

Optional headwater elevation (controlled by S-163)
Optimum tailwater elevation ——————-

Structure S-163 (gated culvert)
Corrugated metal pipe culvert ——
Invert elevation ——*———————
Design discharge (ft /s)
Design headwater elevation —
Design tailwater elevation ————•

34-inch
17.0
200
26.2
25.0
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Table 2.—Summary of hydraulic design data on the canal structures—Continued

Structure S-155, Ogee spillway
Crest elevation ————————————————————————————— 15.2
Vertical lift gates (number) ———————————————————— 2

(size, feet) ————————————————— 30.0 x 21.4
Design discharge (ft /s) —————————————————————— 8,000

Structure S-161, Ogee spillway
Crest elevation ————————————————————————————— 11.3
Vertical lift gates (number) ———————————————————— 2

fsizet feet) ———————————————— 18.0 x 11.7
Design discharge (ft /•) ————————————————————— 4,000
Optimum headwater elevation ———————————————————— 19.5 to 22.0
Optimum tailwater elevation ————————•——————————- 12.0 to 15.0

Structure S-155;—This-structure is on the Hillsborough River in alinement
with levee L-112. The structure is used to control discharge In the Hillsborough
River. The structure remains fully open except during floods when it will be
used to control bypass of water to the floodway and down canal C-135 to eliminate
flood damages in the lower reaches of the Hillsborough River.

Lower Hillsborough Flood Detention Area;—The 26-mi area is designated a
flood detention area, but it. seldom contains water above that stored naturally
in the area. During flooding, the Hillsborough River is controlled at struc-
ture S-155 so that the flood water is either diverted to canal C-135 or goes
into temporary storage in the LHFDA.

Barney Canal (C-136)t—This canal is about 9,000 feet long and extends from
the Hillsborough-Rlver to the Tampa Bypass Canal (C-135). The canal has a capa-
city of 4,000 ft /s. Its bottom width is 70 feet downstream from structure S-161
and 45 feet upstream from structure S-161.

Structure S-161;—This structure is a gated Ogee spillway. It regulates
the diversion of floodwater from the Hillsborough River to the Barney Canal.
The structure is normally closed, and the optimum water level upstream from the
structure is between 19.5 sad 22.0 feet above sea level. Water levels downstream
from the structure axe controlled by structure S-162 on canal C-135 at elevations
between 12 and 13 feet above sea level (fig. 12).

HTDtOLOGIC MONITORING PROGRAM

The hydrologic data-collection program was initiated in 1973. The data-
collection network consisted of surface-water and ground-water sites where data
on streamflow, water levels, and water quality were obtained. For each well
that was drilled, lithologic logs were obtained to define the characteristics
of the aquifer materials. Data from the network and data collected in the area
under other cooperative programs were used to monitor impacts of canal construc-
tion on the hydrology of the area.
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A summary of surface-water data-collection sites and periods of record are
given in table 3. Their locations are shown in figure 13. Data consisted of
continuous gaging of streamflow and water levels, miscellaneous discharge mea-
surements, and sampling of water and bed materials for chemical-quality analyses.
The types of data collected at each site varied appreciably and the periods of
data collection also varied. Water-quality analyses consisted of field parame-
ters, major constituents, nutrients, phytoplankton, benthic invertebrates, and
trace metals. Analyses of bottom samples consisted of pesticides, nitrogen and
phosphorus species, inorganic constituents, trace metals, and selected miscel-
laneous parameters, such as chemical oxygen demand, total organic carbon, and
volatile dissolved solids.

A summary of ground-water data-collection sites, well depths, and periods
of record are given in table 4, and locations of the sites are shown in figure
14. At most sites, data consisted of water-level measurements and sampling for
chemical-quality analyses. Wells 10, 12, 19, and 36 had recorders for continu-
ous collection of water-level data generally throughout their periods of record.
Wells 27, 28, 30, 47, 48, and 52 initially were measured periodically, but were
converted to recorder stations during their periods of record. All other sices
were measured periodically, fro* weekly to sealannually to incidental measure-
ments. Sampling for water-quality analyses also varied from weekly to
semiannually.

IMPACT OP CANAL CONSTRUCTION ON STREAMFLOW

Sjjoaile Creek and the Canal at Structure S-160

Streamflow data for the Tampa Bypass Canal area were collected on Simile
Creek at Tampa (at State Road 574) prior to canal construction and have been
collected at structure S-160 since 1974 (map number 2S, table 3 and fig. 13).
Although the gaging station on Simile Creek was more than one-half mile up-
stream from the present location of structure S-160, records collected at the
two sites are considered to be equivalent. There are no tributary streams be-
tween the two locationa, and the Intervening drainage area ie smell—less than
1 mi . Data for the two stations, therefore, were used to determine impacts of
canal construction on discharge from the area.

To determine whether there has been any change in discharge, streamflow
records for Sixmile Creek at State Road 574 and from the canal system at struc-
ture S-160 were related to concurrent records for nearby streams. One method
used was a double-mass analysis of mean annual discharges. In this analysis,
the accumulated mean annual, dischargee of two stations are plotted against each
other. A change in slope in the relation would infer e change in discharge in
one of the stations. The analysis used discharges for Sixmile Creek for water
years (October through September) 1957 to 1974 and dischargee at structure S-160
for water years after 1975. Recorda are not available for water years 1970 and
1971. Discharge at structure S-160 during water years 1979, 1980, and 1982 was
affected by diversion of floodwater from the Hillsborough River into the canal
system. The affected discharges were adjusted by subtracting the amount of dis-
charge diverted to the canal prior to using the record in the analysis. Also,
in 1981, water wee pumped from the canal system to the Hillsborough River during
a water-supply pumping test. The mean annual discharge for 1981 was adjusted by
adding the amount diverted from the canal system to the annual discharge.
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Table 3.—Summary of surface-water data-collection sites and periods of record

Map
No.

(fig. 13)
Station lip. Station name

Period of record

1980 1975 19701965 1960 1955

K>

IS
2S
3S
4S
5S

6S
7S
8S

9S
10S

US

12S
13S

02301780
02301802
02303271
02303300

275647082240601

275857082211200
280014082203600
280101082222301

280105082221501
280158082203700

280412082204400

280516082205001
02301800

Sixmile Creek near Tampa
Tampa Bypaaa Canal at S-160
Baker Creek near Thonotoaassa
Flint Creek near Thonotoaaaaa
Palm River at U.S. Highway 41

Ti

Tampa Bypaaa Canal at S-162
C-132 at Eureka Springe Road
Barney Pond near Temple
Terrace

Barney Canal below S-161
Tampa Bypaaa Canal below S-159

Cow Houae Creek near Temple
Terrace

Hillaborougb River above S-155
Slamlle Creek at Tampa

Note.—Data collection consisted of continuous measurement of streamflow, periodic measurement of discharge,
and periodic water-quality sampling. Collection of each type of data may not have been throughout the
period of record indicated; however, some type of data wee collected.
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Table 4.—Summary of ground-water data-collection sites and periods of record

Map
No.

(fig. 14)
Station No. Station name

Well
depth
(feet)

Period of record

1985 1980 1975 1970 1965

1
2
3
4
5

6
7
8
9
10

11
12

13

14

15

16

17
18

19

20

275615082230601
275629082234001
275634082244101
275642082224201
275615082230601

275701082230301
275701082230302
275701082230303
275701082230304
275724082221001

275725082221101
275728082222801

275814082214001

275843082222201

275846082210401

275856082210301

275858082215201
275906082203901

275906082204901

275906082205601

Pal* River well 14 at Tampa
Pals Elver well 5 at Tampa
Pal* Eiver well 2 at Tampa
Pal* River well 18 at Tampa
U8CB well TIC-15 at Ti

USCR well
USCR well
USCE well
USCB well
Structure
Tampa

TBC-11 at Tampa
TBC-12 at Tampa
TBC-13 at Tampa
TBC-16 at Tampa
S-160 well near

USCE well TBC-17 at Tampa
Tampa Bypaaa deep well 624

at Tampa
Tampa Bypaaa deep well 621
near Tampa

Tampa Bypaaa deep well 618
near Tampa

USCE taat well 3S-SMC (617)
near Ti

USCE teat well 2S-SMC near
Tampa

USCE well TBC-1A near Tampa
USCE teat well 3E-SMC (616)
near Tampa

USCE teat well 2E-SMC (615)
near Tampa

USCE test well 1E-SNC near
Tampa

165
100
70
72
72

30
10
60
202
240

420
136

63

69

80

86

100
90

90

79



Table 4.—Summary of ground-water data-collection sites and periods of record—Continued

Nap
No.

(fig. 14)
Station No. Station n

Well
depth
(feet)

Period of record

1985 1980 1975 1970 1965

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

275906082205901

275906082211001

275906082212001

275910082213601

275913082220601

280012082204901

280022082205401

280022082210501

280030082190801

280033082200501

280035082181001

280038082204201

280044082212601

280055082203801

280055082222701

USCE test well P-SMC near
Tampa

USCE teat well 2W-SMC near
Tampa

USCB test well 3W-SNC near
Tampa

U.S. Highway 301 Fairground
deep well near Tampa

SWFNHD well UHDD near Tampa

USCB well TBC-05 near Temple
Terrace

SWFUND well at Vandenburg
Airport near Temple Terrace

SHFIMD well weat of Vandenburg
Airport near Temple Terrace

Tampa Bypaaa deep well 610
near Temple Terrace

Tampa Bypaaa deep well 609
near Temple Terrace

Tampa Bypaaa deep well 611
near Temple Terrace

EVBGLOS AQTC NKSRY well
ES-55 (606) near Temple
Terrace

USCE well TBC-07 near Temple
Terrace

USCE teat well 3S-ES (607)
near Temple Terrace

USCE well TBC-09 at Temple
Terrace

306

95

121

88

100

42

37

170

310

200

53

100

89

110



Table 4.—Susmary of ground-Hater data-collection site? and periods of record—Continued

Hap
No.

(fig. 14)
Station No. Station

Hell
depth
(«*et)

Period of record

1985 1980 1975 1970 1965:

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

280058082202201

280103082210901

280105082222801

280116082201501

280116082202601

280116082205301

280116082210101

280122082214701

280142082195901

280142082210901

280144082212201

280148082203801

280203082202301

280212082211101

280229082200201

Eureka Springs landfill deep
well near Tenple Terrace

USCE well TBC-06 near Tempi*
Terrace

USCE well TBC-08 at Tenple
Terrace

USC1 teet well 3E-ES (607)
near Temple Terrace

USCE teet well 2E-ES (631)
near Tenple Terrace

USCE test well 2W-ES near
Tenple Terrace

USCE teet well 3W-ES near
Tenple Terrace

Sunnybrook Diary well 604
near Tenple Terrace

Tanpa Bypass Forbee well near
Tenple Terrace

Tanpa Bypass deep well 603
near Tenple Terrace

USCE well TBC-10 near Tenple
Terrace

USCE well TBC-04 near Tenple
Terrace

USCE well TBC-03 near Tenple
Terrace

Blanco deep well 601 near
Tenple Terrace

Tanpa Bypass deep well 600
near Tenple Terrace

37

100

100

84

91

87

87

58

56

110

100

350



Table 4.—Summary of ground-water data-collection sites and periods of record—Continued

Map
No.

(fig. 14)
Static* Ho, Station naae

Hell
depth

Period of record

1985 1980 1975 1970 1965

51

52

53
54

55

280230082205601

280243082203701

280352082210201
280414082195201

280642082195801

USCB well TIC-02 near Teaple
Terrace

USCE well TBC-01 near Temple
Terrace

Gatea Trailer Park well
Taapa Bypaaa deep well 520
near Teaple Terrace

Morria Irldge deep well near
Brandoo

100

110

120

260

Note.—Data collection consisted of continuous or periodic Measurement of water levels and periodic sampling
for water-quality analyaia. Collection of each type of data aay not have been throughout the period
of record indicated; however, sostt type of data waa collected. All wells are completed in the upper
Ploridan aquifer.
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28*00' -
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27*36' -

Figure 14.~Locacionc of grouad-vaccr data-coll*ction sic««.
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In the analysis, mean annual discharges for Sixmile Creek and at structure
S-160.were accumulated and related graphically with accumulated mean annual dis-
charges for the Alafia River at Lithia (fig. 15), a gaging station about 12 miles
southeast of the canal system (fig. 1). The analysis shove a distinct change in
the discharge relation between the 1957 to 1974 and 1975 to 1982 periods. This
change indicates an Increase in discharge from the canal system. Straight dashed
lines have been drawn in figure 15 to indicate the gross change in the discharge
relation. Data after about 1975, however, seem to show a curvilinear relation
whereby discharge from the canal system is gradually increasing in time relative
co che Alafia River. This is most likely what had happened as discharge from the
canal system increased gradually throughout the period of construction. It is
expected, now that construction is completed, that the straight-line relation
will prevail as equilibrium conditions are again reached. A similar analysis
of data for Sixmile Creek and the canal system at structure S-160 wee made with
discharge data for the Hillsborough River near Zephyrhills (fig. 16), about 15
miles northeast of the canal system (fig. 1). This analysis also shove a change
in the relation for the two periods of record and the discharge from the canal
system gradually increasing relative to that of the Hillsborough River.

Discharges for water years 1959 and I960, based on the long-term record
for the Hillsborough River and Alafia River gag*** were unusually high—more
than twice their long-term averages. The relations in figures 15 and 16 indi-
cate that the discharge of the two rivers is increasing more during years of
high flow than is the discharge for Sixmile Creek or the canal system. This is
not unexpected because much of the discharge in the canal system is from spring-
flow (Eureka Springs, Lettuce Lake Spring* end others) and ground-water seepage
and, as such, is more uniform from year-to-year. Because of probeble different
runoff characteristics during wet and dry seasons between the two rivers and the
canal system, an analysis was also made for discharges that were essentially un-
affected by storms. For this analysis, discharge and rainfall records were
inspected and mean monthly discharges were listed for all months that had little
or no contributions to runoff from rainfall. The data were, therefore, essen-
tially streamflows that are largely derived from ground-water sources. Of the
record available from 1957 to 1982, data for about 120 months were included in
the analysis.

The double-mess analysis of base-flow data for Sixmile Creek and at struc-
ture S-160 and the Alafia River is shown in figure 17. Again, the plot shows
a continuing gradual change in the relation after 1975 and a more distinctive
break in the relation in 1978. The data indicate an increase in the base-flow
discharge from the canal system over that of Sixmile Creek when compared to the
Alafia River. The relation also indicates that base-flow discharge continued
to increase; as construction of the canal progressed. This would indicate an in-
crease IB discharge from ground-water sources, primarily the Upper Floridan aqui-
fer, to the canal system. Some of the increaee in discharge may be attributed
to some additional contributing drainage area in the upper reaches of the canal
system. Unless structure S-159 is left closed, small areaa that once drained co
the Hillsborough River would drain to the canal and be reflected in the record
at structure S-160. The relation in figure 17 indicates that base flow during
the 1975 to 1978 period ie about 50 percent more than the earlier record. For
the period after 1978, the indicated increese in bese flow is more than twice
that of the pre-1975 base flow.
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9000

200 4OO 600 80O 1000 1200 1400
ACCUMULATED MEAN ANNUAL DISCHARGE Of SIXMILE CREEK AND

STRUCTURE S-160, IN CUBIC FEET PER SECOND

1600

Figure 15.—Double-oaaa curve of mean annual diachargea for Siaile Cre«k
and ae •trueCure S-160 and the Alafia Rlvar at Lithla.
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7000

ZOO 40O 60O 800 1000 1200 1400
ACCUMULATED MEAN ANNUAL DISCHARGE OF SIXMH.E CREEK AND

STRUCTURE S-160. IN CUBIC FEET PER SECOND

I600

Figure 16.~Double-«*aa curve of Bean annual discharge for SlJtmilt Creek
and at structure S-160 and tha Hlllaboroufh River near Zaphyrhllls.

Baker Creak and Flint Creek

The initial deaign of tba Taapa Bypaaa Canal syataai Included canal C-132
at Lake Thonotosaaaa Cfig. 2). Canal C-132 vaa to run fro* Lake Thonotoeassa
co tha main bypaae canal and from tha lake to tba Hillaborougb River. Water
could have flowed in either direction fro* tba lake. Although canal C-132 was
dropped froa tha final plana aa construction progreaaed, soae data collection
continued in tha lake area. Streamflov and water-quality data were collected
on Baker Creak, tha inlet to Lake ThonotoaaaM, and on Flint Creak, the outlet
from the lake (fig. 13). Streanflow recorda for tha two aitea (Baker Creek
near Thonotoaaaaa and Flint Creek near Thonotosaaaa) were analyzed co determine
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5000

Figure 17.—Double-«aaa curve of selected aeen Monthly dischargee for
Simla Creek and at structure S-160 and cha Alafia Rlvar at Liehla.

,i
whatbar any ehaogaa In runoff cbaractariatica that Bight ba attributed to con-
struction of canal C-133 could ba determined. The racord for Baker Creak con-
siatad of 53 dlacharge aaaaureBents made between 1970 and 1977. Additionally,
thraa oaaauraaanta were aade in 1980. There are no data available on the stream
prior to conatruction of the canal system.

Diacharga meaaureaenta on Baker Creak ware correlated with Bean daily dis-
chargee for nearby gaging atationa on the Hillaborough River, Flint Creek, and
Blackwater Creek about 12 ailaa northeaat of Lake Thonotoaaaaa. Correlations
with thaae atationa showed a relatively wide acattar in the data. Correlation
coefficienta were generally about 0.8. The large acattar aay be attributed to



natural variations in runoff between river basins. However, Baker Creek is
affect«d by municipal-industrial effluent discharge into its headwaters
(Reichenbaugh and Hunn, 1972). Variations in effluent discharge may be re-
flected in the scatter of data. No distinctive patterns or trends were evidenc
from any of the analyses. Although results from the correlations are not con-
clusive, any changes in runoff characteristics of Baker Creek due to construc-
tion of the canal systen are remote.

Continuous records of streamflow are available for Flint Creek for water
years 1957 and 1958 and since 1971. These data were also correlated with daca
for nearby gaging stations to determine whether any changes in runoff patterns
had occurred. Records for Flint Creek are affected by manipulation of stoplogs,
pipes, and gates on a control structure at the outlet of Lake Thonotosassa.
Changes at the structure are made periodically to control levels of the lake.
These changes affect natural runoff patterns and make analysis of the data dif-
ficult. Generally, daily and monthly runoff value* are too highly affected by
regulation to be used in most analyses. Annual runoff, however, except in ac-
counting for the effects of evaporation losses from the lake surface, could be
analyzed. As such, the mean annual discharge* for Flint Creek were correlated
with data for the Hillsborough River near Zephryhills (fig. 18). As shown, run-
off for Flint Creek after 1974, except perhaps for 1980 and 1981, is somewhat
less than for the earlier years. Data points for 1975 to 1979 plot to the right,
indicating that the discharge of Flint Creek is less than might be expected based
on data for the Hillsborough River. That these differences can be attributed to
construction of the canal system, however, it not logical. The scatter In data
more likely reflects normal variations in runoff from year-to-year between
basins.

100 1957
1958

1979

1974
I97«\I976

1975

'1977

50 70 100 200 500
MEAN ANNUAL DISCHARGE OF HLLSBOROUQH

RIVER, IN CUBIC FEET PER SECOND

Figure 18.— Relation between mean annual
discharges for the Hillsborough River
near Zephyrhills and Flint Creek near
Thonotosassa.
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Springs

The major springs in the Tampa Bypass Canal area are Eureka Springs,
Lettuce Lake Spring, and Simile Creek Spring (fig. 2). As mentioned previ-
ously, Eureka Springs has been affected by ditches that were dug to confine
and control its flow. Lettuce Lake Spring has been altered by canal construc-
tion and water levels in the canal above structure S-162 now usually submerge
the spring. Discharge measurements have been made at each of the springs, but
the frequency of measurement has been sporadic (table 5). The only springs
that were measured before and after construction and that have adequate data
for analysis are Lettuce Lake Spring and Sixmile Creek Spring. Discharge mea-
surements at these sites were compared with hydrologic data for nearby sites
to determine whether the canal system has had any impact on their flow.

Discharge data for the springs were correlated with concurrent discharge
data for nearby streams, but the results were inconclusive. Because of the
greater uniformity of discharge from springs as compared to that of streams,
any impact of canal construction on spring discharge could not be ascertained
from such an analysis.

Concurrent discharge data for springs outside the canal area were also in-
vestigated to evaluate changes in spring discharge in the canal area. The only
unregulated spring with concurrent data was Crystal Springs near Zephyrhills
about 15 miles northeast of the canal system (fig. 1). A comparison of data for
Crystal Springs and springs in the canal area indicated a probable reduction in
discharge of the canal area springs. The amount of concurrent data, however, was
small, and the degree of correlation was such that the impacts of construction
could not be determined conclusively.

Because correlations could not be utilized with adjacent surface waters,
discharge data for the springs were evaluated in relation to ground-water levels.
It was recognized that if the canal had lowered levels in the Upper Floridan
aquifer, the primary source of water for the springs, discharge of the springs
would be reduced. This potential change could be determined by relating spring
discharge to water levels in nearby wells—wells that are outside the zone of
influence of the canal system and that are not affected by withdrawals for water
supply or other use.

Records of ground-water levels for all nearby wells were inspected; however,
most wells either did not have record prior to about 1973 or were affected by
pumping. Adequate record, however, was available for the DeBuel Road deep well
near Lutz. The well is about 10 miles northwest of the canal area (fig. 1), and
its water levels are representative of those in the canal area. For example,
correlation of concurrent data for the DeBuel Road deep well and wells in the
canal area had coefficients of correlation of about 0.85. Water levels measured
at the well could, therefore, be used to determine changes in the canal area.

The relation between water levels in the DeBuel Road deep well and the dis-
charge of Sixmile Creek Spring and Lettuce Lake Spring are shown in figures 19
and 20, respectively. The relations show that discharges from both springs
after about 1976 are less than what might be expected based on water levels for
the DeBuel Road deep well. For example, consider Sixmile Creek Spring (fig. 19).
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Table 5.--D
Lettuce J

Data

5-01-46
5-01-56
11-19-58
11-02-60
4-28-69
9-17-69
10-15-69
3-25-70
11-12-70
5-21-71
10-13-71
6-01-72
10-20-72
5-18-73
6-18-76
7-06-76
10-14-76
10-22-76
11-23-76
11-30-76
12-08-76
12-21-76
1-26-77
3-11-77
4-13-77
2-28-78
7-17-79
1-06-81

ischarfle measurements of Eur«lt» Springs,
Lake Spring,

Eureka
Springs
<ftj/s)

3.91
1.02
5.0
6.82
3.38
—
2.96
3.72
2.08
0
2.72
0
.64

1.57
0
0
.004
0
0
—
—
—
—
—
—
_
0.11
—

and Sixmile Creak Spring

Lettuca
Lake
Spring
(ftj/s)

_-
__
—
__

12.5
__

21.8
19.8
12.1
6.86
10.2
7.60
9.40
9.58
—
_
—
9.75
7.32
7.75
7.47
7.20
8.0
7.0
6.1
7.3
8.3
1.9

Sixmile
Creak
Spring
<ftj/s)

__
— —
__
__-

1.70
1.72
• —
1.80
1.43
.96

1.89
.98
1.11
1.48
1.39
2.35
_
1.45
1.09
.99
.78
.65
.76
.78
.08
__
.50
0

At a water laval of 53 feat, discharge prior to about mld-1976 would be about
1.7 ft /a. After.aid-1976, the discharge would be 0.75 ft /s or lass. A curve
or relation is not drawn for the post mid-1976 data b«caue« tha relation changed
ovar tin* as construction progressed (note for example, the zero or near zero
dischargee in 1977 and 1981). Considering Lettuce Lake Spring (fig. 20), at a
water level of 55 feet, the apparent decrease in discharge would be from about
12.5 ft /s to about 7.5 ft /s. These are approximate changes and are weighed
heavily on data for 1976 and 1977 when most of the discharge measurements were
made. The measurements made in 1981 indicate that the reduction in discharge
may be even greater. Again, a curve for the poet mid-1976 data is not shown in
figure 20 because the relation appeared to change with time.
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56

50

Prior to
mid-I976'

1970

969

1972

CXPIANATION
MfASUMf MtNT MAM
MIIOH TO MID* ItTfj

MEASURE MINT MAMMIO-I»T«

5 10 15 20
OISCHARQE OF LETTUCE LAKE SPRMG,

IN CUBIC FEET PER SECOND

25

Figure 20.—Relation between discharge of Lettuce Lake Spring and
water levela in the DeBuel Road deep well near Lutz.

IMPACT OF CANAL CONSTRUCTION ON GROUND-WATER LEVELS

Water-level data for selected wells in the area of the canal system were
analyzed to determine whether canal construction had any impact on ground-water
levels. Because few data are available for many wells prior to about 1976, wells
that were selected for analysis were those that had sufficient length of record
and that provided areal coverage.

To determine whether changes in water levels due to canal construction had
occurred, levels for each respective period of record were correlated with con-
current data for nearby wells that were not affected by canal construction. The
primary unaffected well used for correlation was the DeBuel Road deep well near
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Lutz (fig. 1). Continuous wattr-levtl data have been collected at the well since
1965, and.Its levels have minimal effect from ground-water withdrawals for water
supply or other uses. Hater levels for wells in the canal area were also corre-
lated with water levels in the Turner well near Brandon, about 10 miles southeast
of the canal area (fig. 1). Correlations with data for the Turner well confirmed
the correlations made with water levels in the OeBuel Road deep well. Therefore,
for purposes of discussion here, references are generally to correlations with
data for the DcBuel Road deep well.

To illustrate the method of analyses used, the correlation for water levels
in well 26 (fig. 14) and the OeBuel Road deep well is shown in figure 21. Water-
level data are collected continuously at the DeBuel Road deep well and monthly
water-level measurements are made in well 26. The plot of concurrent data indi-
cates that there are two major relations between the two stations. One relation
is evident for water levels prior to about mld-1976, and a second relation is
apparent for subsequent data. The change in the relations corresponds to canal
construction activities near well 26 and indicates that water levels in well 26
are 2 to 4 feet lover than they would have been had construction not occurred.
Scatter among the data can be attributed to changes in the relation over time
as canal construction progressed, to changes in water level in the canal, and to
natural variations. Correlations between water levels in most other wells in
the canal area and the DeBuel Road deep well shoved a similar degree of scatter.
However, where changes in water levels in wells in the canal area had occurred,
distinctive changes in the relations between water levels in those wells and in
the DeBuel Roed deep well also occurred. The following discussion defines the
changes in water levels along the canal system.

McKay Bay to- Structure S-160

Very little water-level data have been collected from wells along the
canal system downstream from structure S-160. Most monitor wells in this area
were used for water-quality sampling, and at some sites, ground-water levels
could not be measured. Where water-level data are available, the periods of
record usually are not long enough to define any impacts of canal construction.
At most sites, data collection started in 1976 (table 4), veil after canal con-
struction in the erea had been completed (1973, table 1). Because of the ab-
sence of adequate preconstruction water-level data, definition of any impacts
cannot be made precisely.

Excavation of the canal dovnstream of structure S-160 breached the Upper
Floridan aquifer in several places (fig. 6). Where the Upper Floridan aquifer
was not breached, much of the confining layer between the Upper Floridan aqui-
fer and surflelal aquifer vaa removed. These excavations could have facilitated
upward movement of veter from the Upper Floridan aquifer into the canal system
and thereby lowered the potentiometric surface of the Upper Floridan aquifer.
Data, however, are not available to determine whether any lovering of the sur-
face actually occurred. Additionally, if lovering did occur, it would be dif-
ficult to quantify because of the impact on water levels caused by ground-water
withdrawals for industrial supply south of the canal area. The withdrawals
cause a large cone of depression that extends to the canal area (fig. 8). The
cone is reflected in the circular 0-, S-, and 10-foot contours. Thus, if up-
ward movement of water from the Upper Floridan aquifer increased because of
construction of the canal, the increase could have been reduced due to lowering
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structure S-160 to structure S-162 during this period. Deta collection at most
wells began in late 1973 (.table 4). The only well that has water-level data
available;throughout the construction period is well 12 (fig. 14).

Correlation of water-level data in well 12 and the DeBuel Road deep well
indicates a gradual increase in water levels with time (fig. 22). At least
three different relations are evident from the record. Relations in figure 22
were defined by a least squares fit of the data collected prior to January 1968,
for data from January 1968 to mid-1976, and for data after nid-1976. A hydro-
graph plot of water levels in well 12 also illustrates an increase in levels
with time (fig. 23) that cannot be attributed to changes in annual rainfall.
.8 shown in figure 4t except for above average rainfall in 1979 and 1982, rain-
all had been at or below average. The increases in water levels in well 12

are related to construction and higher water levels due to iapoundaent of water
in the canal upstreaa from structure S-160 (fig. 11). A total Increase in the
potentionetric surface of the Upper Florldan aquifer in the vicinity of well 12
of about 4 feet is Indicated by the data (fig. 22).

Although data for well 10 (fig. 14) are for a shorter period than for well
12, its record also Indicates an increase In water level* during the 1971 to 1983
period of about 2 feet. This is about the same magnitude of increase experienced
in well 12 during that period. Based on data for these two wells, it is probable
that the potentiometric surface near structure S-160 Increased about 4 feet as a
result of canal construction.

Data on ground-water levels upstreaa fro* structure S-160, but downstream of
structure S-162, are available from about 1973 (table 4). Data for well 13 that
had the longest period of record were evaluated. Aa increase In water levels
early in 1973 is indicated by the record; however, because of the paucity of data,
the analysis is not conclusive. Because water levels in the canal in this reach
are higher than preconstructlon levels due to impoundment of water upstream from
structure S-160, some Increase in ground-water levels would be expected. The in-
crease would be largest near the most downstream part of this reach, near struc-
ture S-160.

Structure S-162 to Structure S-159

Impacts of canal construction on ground-water levels between structures
S-162 and S-159 were evaluated using data for wells 19, 22, 24, 26, 29, 32, and
45 (fig. 14). Collection of water-level data at each of the altes began in 1973
except for well 26 where data collection began in 197S and well 32 where data
collection began in 1971 (table 4). Because construction in this reach was not
completed until about 1977, the records were of sufficient length to define im-
pacts of the construction on the potentiometrlc surface.

The impact of construction on water levels in well 26 was discussed previ-
ously by way of example (fig. 21). The total apparent lowering of the poten-
tiometrlc surface in well 26 is about 2 to 4 feet. Water-level data for wells
19, 22, 24, 29, and 32 also indicate a lowering of the potentiometric surface.
The indicated changea range from about 2 to 4 feet. The lowering waa generally
greater near structure S-159 than near structure S-162. In all casee, the ap-
parent lowering in the potentiometric surface occurred over a relatively shore
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Figure 22.—Relation between water levels in the DeBuel Road
deep well near Lutz and well 12.

period in early-1976, as shown by the hydrograph of water levels in veil 22
(fig. 24). The initial lowering is largely due to dewatering done to facilitate
construction. Figure 24 indicates that there has been soae recovery in levels
since the lower levels in 1976. This recovery is probably related to cessation
of dewatering and increase in water levels in the canal upstream from structure
S-162 (fig. 12).
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• «o i î̂ (O A ro __ iO o CM

W
AT

ER
 L

E
V

E
L,

 IN
 F

EE
T 

AB
O

VE
 S

EA
 L

EV
EL

* 
O

 
e
n

 
O

—
—

—
—

—
—

—
—

—
—

—
 1 —

—
—

—
—

—
—

—
—

—
—

—
 T —

—
—

—
—

—
—

—
—

—
—

—
 i —

—
—

—
—

—
—

—
—

—
—

<
^

~ -
=

=
^

f^
~

<
^
^

^~
~~

 
-^

^^
_ J

_
jj
,-̂

^
^
^
^

"̂̂
^

i 
_^

^

'. 
<

^
*

; 
\ 

;
~s

^
f=

=
^

-^=
^ ^

^
^
^
^

^
^

^
J -^ ^«
^ c 

_
*~
 

^^

__
__

__
_ 

< _
__

__
__

__
 

1 —
—

—
—

—
—

—
—

 -1 —
—

—
—

—
—

 —
—

ro U
l -



W
AT

ER
 L

EV
EL

 IN
 W

EL
L 

46
. 

IN
 F

EE
T 

A
B

O
VE

 S
EA

 L
EV

EL

•t n N>

•o
 »

* o

h-
 c

r
M
 •

P
 

<
8

8
1
 O

N
 • 1

M
 «

»-
»-fc

*•
 p

o*

IT r H
1

c? s.



Water-level data in the canal
lected since August 1982. A
are shown with concurrent water-level hydrograoh. for i i * "*C*r ye"
figure 26. Also plotted are levels for̂ e'ŝ t̂ ̂ Jjdl We er £ " l"
District's Regional Observation and Monitor Program well Snip S ^ iim*nc
is near well 53. The wells have depths of from 100 to 141 il., J' ™9 Weli

"equidistant from the canal. In general, water level, in ch« can
chan chose in che observation wells. At times, however, water level t ?
more northern wells (wells 53 and ROMP 67-2) were higher chan water levels in
the canal. Water levels in the observation wells closely crack the water levels
in the canal. The magnitude of water-level change for che canal and che wells
are similar, and che peak levels and low levels occur on mainly the same day
This indicates a good hydraulic connection between water in the canal and in che
Upper Floridan aquifer. Because water levels in the canal are generally higher
than ground-water levels, the canal recharges the aquifer, except at times in
areas near structure S-163. Water levels in the canal, however, are lower chan
preconstruction water levels of the surficial aquifer (fig. 7).

Harney Canal C-136

Water levels in the Harney Canal area were evaluated using primarily water-
level data for well 35. Records on the well began in May 1975. Completion of
the canal and structure S-161 was in November 1977 (table 1). Thus, the record
encompasses the preconstruction and postconstruceion periods.

Water levels for well 35 were related to levels for the DeBuel Road deep
well. The correlation indicates a possible lowering of the levels, but the
scatter in data makes the assessment inconclusive. Because of the proximity
of well 35 to the Hillsborough River, data for the well were related to water
levels in the river to determine whether there is a correlation between the
river and the Upper Floridan aquifer. The plot (fig. 27) shove a strong com-
parison between water levels in the river and the well. Water levels in the
river are regulated by the Tampa Dam and maximum levels are at about 22 feet
above sea level. Except for minor differences, mostly at higher stages, the
levels in the river and the well are the same, indicating that water levels in
well 35 are Influenced by water levels in the river. Because of this relation,
the impacts of canal construction in the upper end of the Harney Canal, near
structure S-161, cannot be fully assessed. Construction of the canal, however,
did breach the Upper Floridan aquifer in the vicinity of structure S-161 (Motz,
1975). This should enhance the hydraulic connection between the river and che
Upper Floridan aquifer and may be a causative factor in the similarity in water
levels seen in figure 27.

The interconnection between the Hillsborough River and Harney Canal was
also documented by Geraghty and Miller, Inc. (1982), during pumping cests run
in the canal system to evaluate the potential of the canal and Upper Floridan
aquifer for water supply. In the test, water was pumped from the canal near
structure S-161 to the Hillsborough River, and drawdown in the canal and adja-
cent wells was monitored. From analysis of the data, approximately 500,000
gal/d were recirculated between the river and canal during the test period.
This amounted to about 2 percent of the water pumped during the test and fur-
ther indicates that there is a hydraulic connection between the river and the
Upper Floridan aquifer. This connection is also confirmed when comparing
water-level data for well 38 and water levels of the Hillsborough River.
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Figure 27.—Month-end water levels for the Hlllsborough River and
well 35, 1975-82.

Records of water levels for most wells in the lower reaches of canal C-136
began in about 1976 (.table 4). Generally, the records prior to canal construc-
tion are too short Co fully evaluate the impact of canal construction. Water-
level data for well 33 (fig. 28) indicate that a lowering in water levels of
about 3 feet may have occurred during 1976. This change corresponds to that
for wells adjacent to the Tampa Bypass Canal (C-135) in this area. It is prob-
able that water levels were lowered about 3 feet during 1976, but any changes
prior to that time cannot be ascertained.

The overall iapact of the canal system on the potentiometrlc surface of
the Upper Florldan aquifer is illustrated in figure 29. The more noticeable
iapact is along the canal between structures S-160 and S-159. Lower water
levels, particularly upstream from structure S-162, are reflected in the V-
shaped contours pointing up the canal system. As shown in figure 14, most
monitor wells are relatively near the canals and impacts noted reflect changes
primarily adjacent to the canals. Although data are more sparse away from the
canals, a general lowering of the potentiometric surface throughout the canal
area Is not evident from the contours.
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Figure 28.—Month-end water level* in wall 33, 1975-83.

Surficial Aquifer

Very little data on water level* in the curficial aquifer nave been col-
lected in the canal area. S<ma data were collected aa part* of other project
activities, but the period* of data collection are generally of too short dur-
ation to define impact* due to canal construction. Sufficient long-tera data
on the water table, however, are available for the Southweat Florida Water
Management District shallow well E-l near Tampa. The well i* adjacent to well
22 (fig. 14). Hydrographa of water level* in well* E-l end 22 are shown in
figure 30. A* expected, the water table of the aurficial aquifer respond* more
readily to rainfall and it* level* fluctuate more than the potentiometric sur-
face of the Upper Floridan aquifer. These fluctuation* cause some differences,
but in general, until about 1975, the potentiometric surface waa generally
higher than the water table of the surficial aquifer. Subsequently, the water
table waa higher than the potentiometric surface. Analyses of data for well
22, as discussed previously, indicate that, after mid-1975, the potentiomecric
surface declined about 4 feet. This amount of decline ia enough to cause the
reversal in relative water levels, as shown in figure 30.
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Prior to nid-1975, water from the Uoo«r PI«̂ .̂
upward, to the surficial aquifer and acted II [l°rid*n *2ulf«r g«n«r«lly flowed
cial aquifer. Since mid-1975. the opposite" occurs"̂ *0! "cha.rga co ch«
aquifer recharges the Upper Floridan aquifsr S! !.!£"! °! th* su
to the hydraulic properties of the confining bed anHni he'ad'IiSJI!" l*
the water table and the potentiometric surface Defin??< * ! " b«t
charge to or from th. surficial aquifer i, beyond the co™ o thtsTrolLf "'
however, it is significant to note that the relative water levels of th
aquifers have changed. The change permits downward movement of water Erom^h
surficial aquifer, and thus, the water table could be lowered, especially d r
ing extended dry periods due to vertical drainage into the underlying Uooer
Floridan aquifer. HK

To determine whether the water table may have been lowered due to canal
construction, water-level data for the Southwest Florida Water Management
District shallow well E-l were related to water-level data for another shallow
aquifer well near Lutz. The correlation shows a wide scatter in data, but a
change in the relation occurred after mid-1975. A lowering of the water table
of about 2 feet is indicated.

Water-level data on the shallow aquifer were also collected in a well
adjacent to well 36 as part of a study of the Eureka Springs landfill (Stewart
and others, 1983). Analysis of water levels in those two veils shows the same
response as water levels in the wells shown In figure 30. Data at the landfill
were missing for part of the 1975 to 1976 period, but the record prior to that
period shows the potentiometric surface to be higher than the water table of the
surficial aquifer. After 1976, the opposite is true, with the water table being
higher. Some of the change may be attributed to canal construction, but the
landfill could also have affected the levels, particularly in the shallow aqui-
fer. Drainage ditches at the landfill prior to 1976 may have lowered the water
table. Subsequent to 1976 and after operation of the landfill ceased, water-
level data indicate that some water-table mounding occurred at the site. Thus,
some of the higher levels in the surficial aquifer after 1976 may be due to the
mounding caused by the landfill.

Water-level data on the surficial aquifer elsewhere are lacking or consist
of periodic water-level measurements obtained during times of water-quality
sampling. The amount of data is too small for meaningful analysis.

Throughout most of the study area, the water table of the surficial aquifer
is higher than the potentiometric surface of the Upper Floridan aquifer (figs
and 8). In areas where th* potentiometric surface has been lowered because o
canal construction, leakage from the surficial aquifer to the Upper Floridan
aquifer would increase because of greater head differences. The increased leak-
age would result in lower levels of the water table. In areas where the poten-
tiometric surface was higher than the water table, but was lowered sufficiently
by construction of the canal to be lower than the water table, such as at wells
22 and 36, the water table would be impacted and be lowered.

WATER QUALITY

The quality of surface water and ground water in the canal area is gener-
ally good and suitable for most uses. Tables 6 and 7 provide water-quality data
for a few selected parameters for selected surface-water and ground-water sices.
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(Number of analyses

Sice
(fig. 13)

25

4S

5S

6S

9S

10S

US

12S

Specific
conduc-
tance
(umho/cm)

(55)
462
858
190

(105)
286
480
149

(27)
27,600
39,000
3,300

(15)
439
582
194

(23)
399
500
190

(16)
362
480
260

(19)
293
403
120

(25)
332
538
112

Is indicated in parentheses; values are for mean, maximum
and minimum]

Chloride,
Cl

(mg/L)

(16)
34
150
10

(29)
20
30
10

(14)
10.800
14,000
4,400

(8)
18
29
11

(14)
16
26
11

(11)
12
15
8

(12)
10
14
4

(16)
13
28
7

Sulfate,

(rngfo

(16)
70
100
18

(29)
22
38
7.8

(14)
1,500
2,100
630

(8)
63
97
17

(14)
61
97
17

(11)
64
92
24

(12)
31
56
9

(16)
25
57
9

Iron,
Fe

(ug/L)

(5)
44
110
10

(22)
44
180
10

(5)
50
100
20

(4)
88
310
10

(5)
48
130
10

(3)
43
110
10

(6)
170
380
40

(6)
117
480
10

Total
phos-
phorus
as P
(mg/L)

(35)
0.30
1.30
.06

(84)
.73

3.90
.19

(23)
1.07
1.90
.54

(11)
.28
.44
.07

(18)
.23
.43
.08

(13)
.13
.34
.05

(17)
.53
1.80
.05

(23)
.33
.98
.03

Total
ammonia
nitrogen
as N
(mg/L)

(35)
0.15
1.40
.02

(84)
.08
.97
.00

(22)
.25
.72
.01

(11)
.07
.18
.01

(17)
.05
.14
.01

(15)
.09
.48
.01

(13)
.14
.94
.02

(23)
.32
4.60
.01

Total
nitrate
nitrogen
as M
(mg/L)

(35)
0.09
.59
.00

(84)
.04

1.90
.00

(22)
.08
.57
.00

(ID
.08
.47
.00

(17)
.07
qq.77

.00

(15)
.02
.04
.00

(13)
.08
.62
.00

(23)
49• •* 7

4.50
.00
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[Number of analyses is indicated in parentheses; values are for
mean, maximum, and minimum]

Site
(fig. 14)

2

10

26

35

51

53

Specific
conductance
(umho/cm)

(35)
643
75
464

(121)
691
840
366
(9)
369
390
328
(13)
385
568
322
C4)
300
352
228
(13)
437
465
300

Chloride,
Cl

(mg/L)

(36)
72
150
42

(123)
79
130
49

(10)
9.5
10
8.5

(10)
21
22
19
05)
5.4
6.2
4.3

(.14)
12
13
8.1

Sulfate,

(mĝ L)

(7)
9.2
22
.6

(9)
83
91
78
(8)
49
53
45
(8)
45
51
33

(10)
44
52
21
(8)
45
51
33

Iron,
Fe

(ug/L)

(2)
1,550
1,800
1,300
(3)
87
90
80
(3)
197
260
140
(3)
93
120
60
__.
— .
——
——

(4)
37
70
10

The sites listed war* chosen to provide area! coverage and the parameters were
selected as indicators of overall water quality. The sites were also selected
so that data could be compared between adjacent or nearby surface-water and
ground-water sites. Locations of the sitea are shown in figures 13 and 14.
Nutrient data are provided for the surface-water sites. Data are also provided
for Flint Creek (site 4S), although data on ground-water quality near the site
are not available. Results of all water-quality analyses made in the canal
area are available in annually published reports by the U.S. Geological Survey
on "Water Resources Data for Florida, Southwest Florida."

Although differences in concentrations of specific constituents can be
noted between tables 6 and 7, the differences are generally small. The only
significant difference occurs in the area downstream from structure S-160 as
reflected by data for surface-water site 5S (fig. 13) and well 2 (fig. 14).
Values of the parameters for the surface-water site are high and reflect the
quality of water in Tampa Bay (seawater). Elsewhere, the quality of surface
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water and ground water is similar and any interchange of water between surface-
and grouno>water sources caused by canal construction would not result in large
changes in watar quality. A summary of changes in water quality noted in the
canal area follows.

Impact of Canal Construction on Surface-Water Quality

Water-quality sampling was done at 12 surface-water sites in the canal
area (table 3). At most sites, sampling began in 1974. Sampling has continued
through 1983 at eight of the sites shown in table 3.

Downstream from structure S-160, water-quality data were obtained at U.S.
Highway 41 (site 5S, fig. 13). This reach of canal is tidal, and water quality
is affected by saline water from McKay Bay flowing into and out of the reech.
Concentrations of chlorides were generally from 10,000 to 14,000 mg/L, and spe-
cific conductance was about 30,000 umhoe. Because of the saline water flowing
into the reach, cause and effect relations due to canal construction are diffi-
cult to determine.

Concentrations of ammonia nitrogen, organic nitrogen, total nitrogen,
biochemical oxygen demand, fluoride, and phosphorus at site 5S were generally
lower after about 1979 than for the earlier years. The lover concentrations may
indicate the effects of dilution due to Increased freshwater discharge fro* the
canal system. However, changes in operation of the Eureka Springs landfill, agri-
cultural runoff, and Improved quality of Tampa Bay water (Hillsborough County
Environmental Protection Commission, 1981) may also be significant factors. Addi-
tionally, the first "flush" due to bypass of flood water from the Hillsborough
River occurred in 1979. This release of large volumes of freshwater may have
altered water-quality characteristics temporarily, but it is unlikely to have
affected the long-term changes observed since 1979.

Except that increased discharge from the canal system may affect water
quality, any impacts due to canal construction downstream of structure S-160 are
indefinite. Construction in this reach of canal was completed by 1973 (table 1).
This was prior to initiation of water-quality sampling. Thus, Impacts on water
quality cannot be fully ascertained.

From structure S-160 to structure S-162, and based on data for site 2S,
figure 13, only minor changes in water quality with time are indicated by the
record that began in 1974. Some small reductions in biochemical oxygen demand
(4.0 to 2.0 mg/L) and silica (12.0 to 7.0 mg/L) are indicated. These reductions
may reflect dilution due to increased discharge from the canal system, changes
in agricultural runoff, changes in operation of the Eureka Springs landfill, or
other cauaes. Changes in concentrations of other constituents were not evident.

The reach of canal from structure S-160 to structure S-162, and perhaps
areas beyond this reach, was estaurine prior to canal construction. Structure
S-160, as described earlier, forms a salinity barrier to prevent saltwater intru-
sion from McKay Bay. The quality of water above the canal has thus been changed
from saline to fresh. Lack of preconstruction quality data, however, prohibits
quantification of this change.
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Oaca were collected ac site. T«? an,4 «c *
the period. 1974 to 1976 and 19" " SJl rl structu" s'"2 (fig. 13) during
short for meaningful analysis. Th. record Û !1^17: ̂  rtcord* ar* co°
cant decrease in phosphorus (0.75 to 0.20 mt/L> !iJJ' ,v**' show» * «ignifi-
biochemical oxygen demand (6.0 to 1.0 mg/L) similar ,!**? ( tO °'5 "8/L)• and

At sic. 6S. relatively high concentratiô o,1^̂ .̂  ? •li'f " "< 5S-
noted. The analyses and changes in concentrations at .Jr.. ic ?'Lm8/L) W€"
chose for the more downstream sices. "M 1S and 6s confirm

Water samples were collected from 1976 co 1979 from a small
7S, fig. 13) chat was to be part of the proposed canal C-132. The
indicates that concentration, of many constituents fluctuate wlch discharge
Concentrations of phosphorus (1.6 mg/L) were relatively high at tines, similar
co those for the more downstream sampling site.. The high concentrations are
probably related to farming, citru. growing, and landfill operations. NO im-
pacts due to construction of canal C-136 are evident from the short period of
record.

Water-quality sampling ac structure S-159 (site 10S, fig. 13) began in
1977 and primarily reflect, the quality of water from the upper reaches of the
canal system. The data show a general increase in specific conductance (300 to
400 umho.) and in concentration, of hardnea. (150 to 200 mg/L), biochemical oxy-
gen demand (2.0 to 4.0 mg/L), chloride (8.0 to 15.0 mg/L), magnesium (4.0 to
7.5 mg/L), sulfate (40 to 90 mg/L), and pota..ium (0.6 to 1.7 mg/L). Concentra-
tion, of the various constituent, approach those of ground water, but vary in
response to runoff events.

Water-quality data have been collected on Cow Houae Creek (site US, fig.
13) and at structure S-155 (site 12S, fig. 13) since 1974. Data at both sices
indicate that concentrations of the various constituent, are related to dis-
charge. Concentrations fluctuate between high and lov discharge, and from
flu.hing cau.ed by runoff event.. Any Impact, on water quality due to con-
struction are not indicated by the record.

Water-quality data on the Barney Canal were collected up.tream and down-
stream of structure S-161, prior to it. completion, at site. 3S and 9S, respec-
tively (fig. 13). Sampling upstream of S-161 for nutrient concentration, was
done only for the year* 1974 to 1976. Analyses of the few samples taken show
relatively high level, of phosphorus, ammonia nitrogen, and organic nitrogen.
However, whether they can be attributed to canal construction i. uncertain.
Analy.ee of other constituents do not indicate any impact, due to construction;
however, the length of record is short.

Water-quality data at site 9S are available for the period 1976 co 1983.
Concentration, of mo.t constituents have remained fairly constant throughout the
period of record. Some temporary change, are noted when water wee diverted from
the Hlllsborough River through the canal. However, no trends or changes are
evident.

Water-quality data for Baker and Flint Creek, (sites 3S and 4S, fig. 13)
are available for the periode 1970 to 1979 and 1956 to 1983, respectively. The
data indicate large fluctuations in the concentration, of mo.t constituents.
The fluctuations are related to variation, in di.charge, but are also affecced
by effluent discharge. Reichenbaugh and Hunn (1972) pointed out chat "water
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quality haa been affected by runoff from agricultural lands, undeveloped marsh-
lands, and. municipal-industrial effluents from Plant City and vicinity" in the
headwaters of Baker Creek. Although a treatment plant vac built in 1970 to re-
duce nutrient loading of the stream, some impacts on water quality may still
occur. Data on Baker Creek continued to show high levels of phosphorus through-
out its period of record. Impacts on water quality of Baker and Flint Creeks
due co canal construction are remote.

Impact of Canal Construction on Ground-Water Quality

Water-quality samples have been.collected from moat of the wells listed in
cable 4. In many cases, the length of record is too short for evaluation of im-
pacts of canal construction, but could be used in conjunction with data for wells
that were sampled oVer longer periods. Sampling generally began about 1973. The
frequency of sampling ranged from monthly to only one sample. Sampling haa con-
tinued through 1983 at 14 sites.

Analyses of water samples from well 2 (depth 100 feet) near the mouth of
the Palm River shoved a slight decline in specific conductance (700 to 600 umhos)
and in the concentrations of chlorides (90 to 60 mg/L) during thai period 1967 to
1981 except for a temporary reversal in 1980 and early 1981. Changes for other
parameters were not evident or the sampling waa too infrequent for definition
of changes in water quality. Declines in specific conductance and chloride
might be due to increased flow of fresh ground water due to excavation of the
canal, or water-level drawdown caused by nearby industrial pumping. In any
event, the declines are small.

At well 4 (depth 72 feet), further upstream in the Palm River area, speci-
fic conductance and chloride concentrations have shown a gradual increase since
1971. Average specific conductance has increased from about 1,200 to 1,500 umhos
and average chloride concentrations have increased from about 200 to 350 mg/L
(fig. 31). Some increase in concentration* of those parameters is also indicated
by the data for wells 6 and 8. However, samples from those wells cover only the
years 1976 to 1979 and th« number of samples is small. The data indicate that
some saltwater intrusion or upconing may be occurring or that saline water in
che estuarine reach of the canal system is entering the aquifer. At site 5S,
for example, chloride concentrations in the canal exceed 10,000 mg/L (table 6).
Drawdown cauaed by nearby Industry could cause the more aaline water in the
canal to move into the Upper Floridan aquifer.

Water samples for analysis of chloride concentrations were collected
monthly from 1971 to 1983 at well 10 upstream of structure S-160. The data show
a gradual increase in chloride concentrations from 1971 to about 1977 (tig. 32).
Subsequently, the concentrations have remained fairly steady or the rate of in-
crease much slower. By 1983, the chloride concentrations were about 40 mg/L
higher than the 1971 concentrations. Specific conductance data also show an
increase during the same period and a leveling off after about 1977 or 1978.
Specific conductance waa about 650 umhos in 1971 and increased to about 750
umhos by 1979 and remained at about that level thereafter. Concentrations of
other constituents do not show any similar increases or trends.
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Figure 32.—Chloride concentrations in water fro* well 10, 1971-83.

Water-quality data for wells 16, 17. 26. 29. 32. 35. 37. 39. and 41 be-
tween structures S-160 and S-159 do not show any significant changes in the
concentrations of most constituents. Concentrations of strontium in water from
wells 16. 17, and 29 were lower after 1977 than for previous years. Concentra-
tions of strontium in water from well 16 decreased from about 200 to 150 ug/L,
and in water from well 17, the decrease was from about 690 to 640 ug/L. Con-
centrations of strontium in water from well 29 dropped from about 800 to 100
ug/L. No significant changes were noted for any of the other constituents
analyzed.

At well 37, some Increases were noted in the concentrations of dissolved
solids, chloride, sulfate, and manganese; however, the number of samples was
small, and the period of record (1976-80) was too short to evaluate trends.
Specific conductance prior to mid-1979 was about 400 umhos. In 1980, conduc-
tance was about 550 umhos. Water from well 39 shows reduced concentrations
of sulfate, manganese, hardness, and strontium during 1978 and 1979; however,
concentrations returned to previous levels subsequently. The lower concentra-
tions may be related to natural causes. Major rains in 1978 and 1979 may have
been a factor in reducing the concentrations.
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Wat.r from well 41 shows a reduction in dissolved solids (260 to 240 rna/L)
between 1972 and 1982 and in specific conductance (390 to 350 umhos) Water
from well 51 shoved a reduction in specific conductance (340 to 260 umhos) be-
tween 1977 and 1983. In both cases, the number of samples are few.

Upstream of structure S-159, water-quality data for ground-water sites are
relatively sparse as data collection did not begin until 1977. Analyses of water
samples from wells 51, 52, 53, and 55 were evaluated. Little or no change or
trends were noted for the constituents analyzed. Where changes did occur, they
were generally temporary and concentrations returned to previous levels.

Although data for wells 51, 52, 53, and 55 do not show any lasting water-
quality changes, there has been at least one indicated change in the quality of
water in a private well tapping the Upper Floridan aquifer in the area. Analy-
ses of water from the well, near well 52, shoved great similarities with that
of canal water upstream of structure S-159 (Southwest Florida Water Management
District, written commun., 1982). Specific conductance and hardness were almost
identical in water from the well and the canal; phosphate, nitrate, and organic
carbon concentrations were higher than normal for ground water; color was fairly
high; and organic carbon and coliform concentrations In the canal and well were
similar. Because of these similarities, it vac concluded that a connection could
exist between the well and the canal, and because of head differences, water
could flov from the canal to the well (Southwest Florida Water Management District,
written commun., 1982).

Interchange of water between the canal and the Upper Floridan aquifer is
possible because of the higher water levels in the canal upstream of structure
S-159. Water levels in the canal have been held at an elevation of from 21 to
29 feet above sea level. These levels are generally higher than water levels
in the Upper Floridan aquifer in this area (fig. 26). Thus, downward leakage
could occur from the canal to the aquifer. However, other causes, such as the
higher levels of the vater table (fig. 7) and septic tank effluent, may also
have been a cause of the occurrence of coliform in the vater in the well.

SUMfARY AMD CONCLUSIONS

The Tampa Bypasa Canal system waa constructed in central Hillaborough
County to divert vater from the Hillsborough Elver and thereby alleviate flood-
ing in Tampa and Temple Terrace. Excavation of the canal cut into the confining
bed that separatee the) Floridan aquifer system from the overlying surficial aqui-
fer. In several places), the excavation breached the Upper Floridan aquifer. To
determine vhether the excavation would impact on the areal hydrology, a monitor-
ing program, vaa eatabliahed to obtain data on vater levels, discharge from streams
and springs, and the quality of surface and ground vater.

Drainage from, the canal area prior to conatruction was primarily by Simile
Creek and Palm liver. Records of discharge for Sixmile Creek prior to construc-
tion and at structure S-160 subsequently were evaluated to define changes in flow
from the canal area. The analyses indicate that base-flov discharge from the
area for the period 1975 to 1978 was about one-and-a-half times more than for the
preconstruction period. After 1978, the discharge was more than cwice that of
the preconstruction period. Most of the increase in discharge is from ground-
water sources, primarily the Upper Floridan aquifer.
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Discharge for Baker and Flint Creeks, the inlet and outlet streams to Lake
Thonotosassa, probably has not been affected by canal construction. Comparisons
of the discharge of the streams with other neerby streams show some variations
In discharge. However, these variations probably reflect normal yeer-to-year
variations in runoff or changes in effluent discharge from upstream sources
rather than changes due to canal construction.

Lower levels of the potentiometric surface caused reductions in the dis-
charge from springs in the area. Records for Sixmlle Creek Spring and Lettuce
Lake Spring show reductions of 55 and 35 percent or more, respectively.

Water levels of the Upper Floridan aquifer adjacent to the tidal reach of
the canal system (downstream from structure S-160) do not seem to have been af-
fected by canal construction. Excavation breeched the Upper Floridan aquifer
and the breach could facilitate upward movement of weter from the aquifer. How-
ever, low ground-wetter levels in this coestel area and drawdowns caused by with-
drawals for nearby induetriel uae may reduce any potential for upward movement
of weter into the canal. Although the lengths of records for wells in this area
are too short for definitive analysis, the likelihood of the canal impacting
water levels is minimal.

Postconstruction water levels in the canal upstreem of structure S-160 ere
higher than preconstruction levels due to impoundment of weter upstream from the
structure. The higher weter levels in the canal cause aa increase la downward
leakage and consequent higher weter levels in the Upper Floridaa equifer then
preconstruction levels. An increaee in levels of up to 4 feet ie indicated.

Weter levels of the Upper Floridan aquifer upatream of structure S-162 and
in the Cow House Creek eree ere generally 2 to 4 feet lower es a result of con-
struction. Neer structure S-159, the total lowering may be 6 feet or more.
Upstream of structure S-159, the indicated lowering of the potentiometric sur-
face is about 2 to 4 feet.

Weter levels la wells near structure S-161 follow cloeely the levels of the
Hillsborough River,, indicating a good hydraulic connection between the river and
the Upper Floridan aquifer. Because of this, impacts of canal construction on
ground-water levels near structure S-161 ere indefinite. la the lover reaches of
canal C-136, weter level* of the Upper Floridaa aquifer have beea lowered about
2 to 4 feet due to construction. This lowering in level* 1* similar to the
amount of lowerlag of level* near the main canal, C-135, in this area.

Data on the surficial aquifer are available for only two sites, one of
which may heve beea effected by landfill operetioas. Water levels for both wells,
however, show that the poteatiometric surface of the Upper Floridaa aquifer was
higher than the weter teble of the surficial aquifer prior to about mid-1975,
whereas the opposite occurred subsequent to that time.

For most of the surface-water sitee that were monitored, little or no
change in water quality we* noted. Some changes, however, may have reeulted
from increaaed runoff from the canal area, changee la rural ead urban runoff,
or discharge from a landfill area.
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Downstream from structure S-160, «n. - .
amoni. nitrogen, organic nitrogen, t o t a n ° 0 * c?nctnt"cion« °f

fluotlde. and phosphorus are indicated. Th..g.
increased freshwater flow from the canal area. 7 du* ln p*rt Co

Upstream of structures S-160 and S-162, small reductions were ooced i»
biochemical oxygen demand, silica, phosphorus, and nitrogen similar to the mo
downstream reach. Upstream of structure S-159, increases in specific conductanc
hardness, biochemical oxygen demand, chloride, magnesium, sulfate, and potass!
were noted. These changes may reflect increases in ground-water discharge from"
that area.

Water-quality data for Cow House Creek and Barney Canal show little change
with time. Concentrations of most constituents fluctuate in response to runoff
and diversions of water from the Hillsborough River to the canal system.

Concentrations for many water-quality parameters for Baker and Flint Creeks
fluctuate widely. The changes are due to changes in discharge, runoff from agri-
cultural areas and undeveloped marshlands, and municipal and Industrial effluent
discharge.

Analyses of wacer fro* well 2 near the mouth of the Palm River shov a slight
decline in specific conductance (700 to 600 umfaoa) and in the concentrations of
chloride (90 to 60 mg/L). Water from well 4, however, showed an increase in spe-
cific conductance (1,200 to 1,500 umhos) and chloride concentrations (200 to 350
mg/L).

Chloride concentrations in water from Upper Floridan aquifer well 10 showed
a gradual increase from 1971 to about 1979 as did the specific conductance. Water-
quality data for other veils show minor or temporary changes in the concentrations
of some constituents. In most cases, however, the number of samples analyzed and
length of record were too short to evaluate trends or to define Impact of canal
construction.
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r> FLORIDA GEOLOGICAL SURVEY

HYDROLOGY OF HILLSBOROUGH COUNTY

In the hydrologic cycle, water that falla on the earth evaporates,
runs off the land to the sea, and infiltrates the ground. The water
entering the ground emerges on UM surface in lakes, streams,
springs, and the sea or is returned to UM atmosphere by evapo-
transpiration. The quantity of water following any of these paths
is dependent mainly on the weather, topography, and geology.

Water dissolves some of those materials with which it is in
contact. The amount of minerals that may be dissolved in the
water depends mainly on the rate of solution, the time of contact,
and the solubility of the materials contacted. Solubility limits
the amount of any materials in solution regardless of time of
contact or rate of solution. Ultimately the mineralized water
finds its way to the sea. Long continued addition of minerals in
this manner has given rise to the highly mineralized water that we
know as sea water.

The divisions of surface water and ground water have been
used for the presentation of the bulk of the material that makes
up this report.

RAINFALL

The average annual rainfall in Hillsborough County is 50.24
inches. This is equivalent to about 2'/3 bgd (billion gallons
per day). Only a part of this water is available for use.

Rainfall varies with time, but averages baaed upon 30 or more
years of record remain nearly the same. Mean, maximum, and
minimum monthly rainfall is shown in Agure 6, to illustrate the
variation.

EVAPOTRANSI'IRATION

The amount of evaporation and transpiration from the land
and water surfaces of Hillsborough County has been estimated
to be I'/l- ugd. This is equivalent to a sheet of water 30 inches
thick over the area of Hillsborough County each year. The
figure of \V-> bdg is derived by difference between inflow plus
precipitation and outflow plus water use.

About 50 inches of water per year evaporates from lakes in
HillsborouKh County. Records of evaporation have been collected
since 1952 from a Class A pan located at Bay Lake. An average

•• ' • • • ' • • • • • * «», . , ...... . »

REPORT OK INVKSTU;ATIONS No. 2 i:

25

24

23

22

21

20

19

!•

17

1C

"
14

12

-
9: »
O
Ul iI,

6

5

4

3

2

I

O

RAINFALL IN TAMPA
(1840-1958)

MAXIMUM

A M J J so

Figure 5. Mea:i, maximum, and minimum monthly lamfall at Tamua
Florida, 18-10 -I95H.



16 FLORIDA (;KOI<M;H AI. SUKVKY

(.KOMN.t

Hillsborough County is underlain by sedimentary rocks ranging
in thickness from about 8,000 feet in the northeast to about 13.000
feet in the southwest (Applin, 1961). These sediments, which rest
on crystalline rocks, consist of sandstone, anhydrite, and dolomite
of Mesozoic age overlain by limestone, dolomite, clay, and sand of
Cenozoic age.

Only the upper 1,000 feet of the Cenozoic section is used as a
source of water in the county. Only two water wells over 1,000
feet deep were inventoried during the investigation.

The depth of a well is controlled by economy and by depth to
salt water. For economical reasons, a well is finished at the
shallowest depth at which a given yield at a given drawdown is
obtainable. The depth of a well, for most purposes, must also be
limited by the depth to salt water. In the northeastern part of the
county, the depth to salt water is probably more than -1.000 feet
below the surface. The maximum depth of a fresh-water well in
(hat area would be about 4,000 feet. At this depth the entire
Ceno/.ou section would have been (tenet rated.

Table 2 summarizes the geologic formations and their pro|terties
from the Itottom of the Oldsmar limestone of Eocene age to the
recently deposited sands ami clays at the surface. This section is
believed to include all of the formations that are economically
exploitable as a source of water in the county.

The rocks of Cenozoic age in the county were laid down in
essentially horizontal position. During deposition of sediments,
the land was tilted downward to the southwest. This resulted in
thickening of the beds in that direction. The forces resulting from
differential compaction, along with regional forces associated with
the Oca la uplift and the peninsular arch, warped the beds down-
ward to the southwest. The stresses were relieved by faulting. The
present attitude of the beds is the result of thette structural changes.
The available data indicate the existence of many faults, some with
about 200 feet of vertical displacement. Additional data are
necessary to place and limit these faults.

Because the beds thicken and dip to the southwest, wells of
similar bottom elevation will penetrate older formations in the
northeast than in the southwest. Most of the deep wells in the
southwestern part of the county produce water principally from
the Tampa and Suwannee limestones, whereas those in the central-
east and northeast parts of the county commonly produce from
the Avon Park limestone.

Series

Pleistocene and
Recent

Pliocene

Miocene

Oligoceoe

Eocene

PaleoceM

Formation

TABU: 2. Summary of Geologic Formation:, f r;

Character of male

Undifferentiated

Hawthorn formation

Tampa limestone

Suwannee limestone

Crystal River formation
(Puri, 1967)

Williston formation
(Puri, 1967)

Inglis limestone

Avon Park limestone

Lake City limestone

Oldsmar limestone

•edar Keys limestone

Thickness

0-160

0-260

80-400

90-300

200+

600

900

Not
known

.Sand, clay, end mai l

Clay, sand, and lim.--,t.
stone, near bottom of (
is white to gray, soft, :
porous.

White, cream, and ^ra
to soft, sandy lirmsto
molds of pelecypod:. an
pods-

White, yellutv, and I IK
soft to hard, dense, hi
limestone with c lur l
26 feet thick.

Yellow-gray and
most pure limr
foraminiferal cutj
limestone matrix

Soft, chalky, err a
limestone conlainu
foraminiferal c«*|i
of brown to dark I
crystalline doloiinti
Locally contain* so

Fragments! dolommr
with lenses of cheit. (I
beds, and some (fyp»ul

Not known

rw-.u ..-".
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SOUTH FOKK LITTLE MANATEE KIVER

The largest tributary to the Little Manatee River is South Fork
Little Manatee River. It drains approximately 40 square miles of
land in Manatee and 1 square mile in Hillsborough County. The
stream flows northwestward into Hillsborough County, flowing
at an average rate of 30 mgd. The South Pork Little Manatee
River flows into the Little Manatee River about 21 miles above
the river's mouth and 2 mile* above the point where the Little
Manatee River (lows acrona the Hillsborough-Manatee county
line into Manatee County.

OTHER STKEAMS

Numerous other streams drain the remaining 110 square miles
of land not covered in the discussion of tributaries to the Little
Manatee River. These streams contribute on the average about
90 mjjd to the river or about one-half the flow at the mouth.

I'K \<K M I V K M IIA SIN

The I'eace River (trains about 4 square miles of land in the
southeastern corner of Hillsborough County. The river flows
southward to Charlotte Harbor and the Gulf of Mexico. The area
in Hillsborough County contributing water to the Peace River is
mainly swampland that lies 130 to 145 feet above the sea.

GROUND WATER

Part of the rain that falls on the earth moves downward
through the ground to the zone of saturation to become ground
water. The ground water then moves laterally along the hydraulic
gradient to discharge points such aa springs, welU, or the sea. The
materials through which the water moves in usable quantities is
known as an aquifer. Where water in the aquifer is at atmospheric
pressure and is free to rise, the water occurs under nonartesian
conditions and the water surface is referred to as the miter table.
Where relatively impermeable beds restrict the vertical movement
of water in a completely saturated aquifer, the water occurs under
artesian conditions, and the surface described by the elevations to
whit-h water wil l rise in wells tapping the aquifer is referred to as
the pir/omclric surface Artesian conditions exist when the water
i- n i i i l r r >rrealer than atmospheric pressure or when the water
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will rise above the top of the aquifer where tapped. Where the
piezometric surface is lower than the water table, the water may
move downward from the monartesian aquifer into the artesian
aquifer. Where the water table is lower than the piezometic sur-
face, water may move upward from the artesian aquifer into the
nonartesian aquifer or to flowing wells and springs. Ground
water in Hillsborough County occurs under both artesian and
nonartesian conditions.

WATER TAHI.E AtitUFKK

The undifferentiated surface sands and clays generally contain
water under water-table conditions in Hillsborough County, but
artesian conditions may occur locally. The water in the aquifer is
derived from local rainfall, and the water table is only a few feet
below the ground surface.

Wells deriving water from the sand are constructed by driving
a screened well point into the saturated zone or, on the high
"prairies," by .sinking a pipe to the top of a layer of hardpan and
chiselling a hole through the handpan into the underlying sand
The well is then pumped until the* water is clear. Drive-point wells
are generally less than 20 feet deep and yield about 5 gpm.

The wells developed below the hardpan are usually from 8 to
Iti feet deep and may yield more than 200 gpm where the hardpan
is sufficiently thick and strong to allow development of large cavitiesunder it.

Generally water is not available in desirable quality or quantity
from the water-table aquifer, and it is not a very important source
of supply in the county.

SHALLOW ARTESIAN AQUIFKM

Wells developed in the sand and limestone beds of the Hawthorn
formation in the southern half of the county yield up to about
500 gpm of water of relatively poor quality. The advantages
of developing wells in this aquifer are that shallower wells and
leas expensive pumps are required if only small to moderate yields
of water are needed. The saving effected could offset the advan-
tage of having better quality water from the deeper aquifers. The
aquifer in the Hawthorn formation, though important in I'oik
County, is of minor importance throughout the small area of
Ilillsboroiigh County in which il occurs
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some of the fault zones have a higher vertical permeability than
the nonfractured rocks.

Water movement in limestones of the principal artesian aquit'er
is essentially restricted to solution zones that have developed along
joints, faults, and bedding planes. The more permeable fractures
are the avenues of movement of greater quantities of water than
the less permeable smaller fractures. As the solution-enlarged
fractures coalesced and extended to a point of discharge such as
H spring, the pressure in the larger cavities was reduced and water
moved from smaller fractures into the solution-enlarged cavities.
This prut-ess resulted in virtual conduits through which water
moved at relatively high velocities. As the velocity of the water
in the conduit increased, the water reacted less with the limestone
in the iecharge area and thus was capable of dissolving more lime-
stone (loser to the discharge area and further enlarging the
existing conduits. Eventually this destructive process led to over-
stressing ami collapse of the limestone skeleton. After the
supporting limestone- had collapsed in a large enough area, the
weak clays and sands fell into the cavity and resulted in the
formation of ;i depression in the land surface called a sinkhole.
The water. Mocked In* a plug of overburden, began development of
a cavity system to bypass the plug. Relaxation of lateral stress
in the vicinity of the original sinkhole resulted in redistribution
of stress in the area and proltably aided the expansion of joints
ami, consequently, the re-routing of water through the area.
The process almve, repeated many times over the years, produced
the many sinkholes present today.

Thus, the existence of sinkholes in an area is indicative of a
substantially cavernous condition and infers high permeability of
the limestone. Where the sinkholes occur in a line or have coalesced
to form a linear depression, the directional trends of the joint
systems or faults which control the solution activity can be
established. In Hillsborough County, these trends are at compass
bearings of about N. 40 E . N. 40 W., N. 13 E., and N. 70 E.

Sulphur Springs derives the greater part of its water from the
Suwannee and Tampa limestones. The apparent decline of water
ievei in the Suwannee and in the Tampa is about 15 feet at the
spring. Water level in the Avon Park limestone is lowered about
5 feet by discharge from the spring. Distribution of springs and
linearity of surface features in the area suggest the existence of
a fault along the course of the Hillsl>orough River and another
livii(liin' inn I hu c-sl through the area. II is probable that the bulk
M| i|i, u.id i I mm I hi A v o n I'ark and lower limestones i- moving
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along the fracture zone of a fault. This indicates that the (kalj,
group is acting as a confining bed in a localized area about the
spring. The Suwannee and Tampa limestones should be considered
as a separate aquifer in this area.

A similar condition probably exists to the north and northeast
of Boiling Spring (755-204-A) Several instances of higher water
levels with depth, lowering of water levels in one,well following
drilling of another well nearby, and water levels that are incon
sistent with regional trends were reported in that area. The
reports were fairly consistent and are believed to be qualitative^
correct. The hydrology of the area adjacent to Boiling Spring is
complicated by the presence of a fairly well developed aquifer in
the Hawthorn formation and will require further study to
determine the exact conditions.

The confining beds overlying the principal artesian aquifer an-
com|Mised of clays of the Hawthorn formation and other undif
fcrentiated formations. The thickness of the confining beds ranKe-
from a few feel in the north-central part of the county to about
300 feet in the southeastern part. Numerous sand-filled sinkholes
breach the confining beds in the northern half of the county. These
sinkholes act as recharge wells and probably contribute a major
part of the recharge to the aquifer in this area. Sinkholes In-come
progressively fewer toward the discharge areas and, except for
some quite ancient, obscure, and completely filled sinkholes, have
not been found in discharge areas. Though some water moves into
Hillsborough County from Pasco and Polk counties, the greater
part of the water in the aquifer is introduced either by percolation
through the confining beds or through sinkholes that may or max
not be sand filled. Natural discharge is through springs either
on the land surface or in rivers and lakes or Tampa Bay. Water
discharges westward into the (iulf of Mexico from a small area
in the northwestern part of the county.

The quantity of water that may be obtained from wells in tin-
area is practically limited only by the desired quality of the wafer
Throughout the county, yield is generally controlled by size an«l
depth of wells. However, salt water occurs at depth and qualm
of water becomes an important consideration in deciding how
deep a well should be drilled. Consequently, the usable part ot
the aquifer may be only a small part of the total aquifer. Tin
effective bottom elevation of the usable part of the aquifer is ai
a depth below sea level of about 40 times the elevation of lh<
pie/.ometrif surface above sea level The highest measured (mini
on the ple/oniel in sinl.i.r in Ihc eoi inlv is almiil Hid feel , t \ i - , \ >
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LOGBOOK REQUIREMENTS
REVISED - JANUARY 6. 19M

NOTE: ALL LANGUAGE SHOULD IE FACTUALANOOMECTIVE

i . Record on front cover of the Logbook :
TOO No.. Site Name. Site Location. ProjectManager

. All entries are made using ink.
Provide statement referencing EquipmentLocation Log.

Statement of Work Plan, Study Plan, and
Safety Plan discussion and distribution to
field team with team member signatures.
Sign and date each page. Project Manager
» to review and sign off on each logbookdaily.

6. A single line is drawn through error. Eachcorrection is dated/initialed.
7. Report weather conditions. Provide

general site description and remarks.
8. Document all changes from projectplanning documents.

9. Provide a site sketch with sample locations.
10. Document all calibration and pre-operational checks of equipment.
1 1 . Provide reference to Sampling Field Sheetsfor detailed sampling information.
12. Maintain photo log by completing the

stamped information at the end 67 thelogbook.

If no site representative is on hand to
accept the receipt for samples an entry to
that effect must be placed m the logbook.

13.
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WELL INVENTORY FORM

( Resident

Ttlepnone

§
1

Approximate Location of Veil lAJeAfal'dL (/w^

Date Veil Drilled
Depth of Well _
Screened Interval
Type of Pump _"
Veil Use

Driller or Installer
Casing Type __^

Pump Setting or Yield

Diameter

£ Any Tests Performed on Veti C
Any Problems Noted by Veil Owner

Approximate Distance to SiM
Elevation __

Water Level
SoilTyps) ____
Zone of Influence
Comments

Below Land Surface

NUS Representative
Date __
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State of Florida
DEPARTMENT OF ENVIRONMENTAL REGULATION

INTEROFFICE MEMORANDUM

Tn-

T«

T»

From!

R«plv ODI
D»t« Du«

rot Routing To District Otfic«» ~
And/Or To Othtr Thin Th» Addr*u««

1 octn

1 nrtn

——— n.t.

°"»l 1 1 B«Dlv R»pulr»d I ) ln«o. Only I !

_ D«l« Du«

TO:

THROUGH:

FROM:

DATE:

SUBJECT:

Dr. Richard Garrity, District Manager
Southwest District

Dr. Rodney S. DeHah, Administrator
Groundwater Section '

Geoffrey B. Watts, Environmental Supervisor
Groundwater Section

September 19, 1985

Cypress Avenue/Memorial Avenue and Manhatten Avenue
Landfills - Hillsborough County

The above referenced landfills were scheduled by the Groundwater
Sections' ORT #1 for site investigation in June (Manhatten) and
September (Cypress/Memorial) of this year.

Our preliminary file search with respect to the Cypress/Memorial
Landfill; reveals that it was located right on the edge of Tampa Bay.
It accepted household garbage and trash until closed out in 1957.
Due to the elapsed time-and the ready interchange of saltwater from
the bay with the shallow ground water around the landfill, it would
be virtually impossible to determine any ground water impacts from
the landfill. I am therefore recommending that this site be deleted
from the Groundwater Section sites investigation list.

As you know, the concern with the Manhatten Avenue landfill
stems from the alleged disposal of an acid pot of cyanide wastes-in
1976. The incident was apparently never confirmed and shallow ground
water samples taken around the suspected disposal area in 1981 by the
City of Tampa failed to detect cyanides. Even if cyanides were
dumped in the landfill, under the anaerobic conditions existing in
the subsurface they would not be stable for very long. I am
therefore suggesting that this site also be deleted.

GBW/mj

Bill Buzick
John Gentry
Nick Brown'
Mike Clark

cc: Mr.
Mr.
Mr.
Mr.
Mr. Bill Martin
Mr. Chuck Aller



CITY OF TAMPA
Bob Martinez. Mayor . SANITATION I>I-:PAM I M I - N I

Koberl H. Hroiulus. IS'
Director

June 8, 1981

Ms. Jill Stanislavsky
U. S. Environmental Protection Agency
Region 4, Sites Notification
345 Courtland Street
Atlanta, Georgia 30308

Dear Ms. Stanislavsky:

Pursuant to conversation betveen you and Dr. Rick Garrity,
City of Tampa Environmental Coordinator, I am submitting
EPA Form 8900-1 "Notification of Hazardous Waste Site".

Only one of our thirty-seven old landfills is suspected of
ever having been used to dispose of a toxic material and
at that landfill only one instance has ever been reported.
It is our understanding hovever that any landfills vhich
have ever accepted any commercial yaste should be reported
to you.

If you have any further questions regarding this information
please contact me at 223-8337.

Sincerely,

R. D. Fierro,
Deputy Director

RDF/il
Enclosure
xc: Dale H. Tvachtmann

Robert H. Broadus
Richard D. Garrity

City Hall Plaza • Tampa. Florida 336O2 • 813/223-8337



APPENDIX B

Certain toxic materials may have been disposed of at a Port
Tampa landfill in the S.W. corner of Manhattan and Richardson.
The incident supposedly ocurred about five years ago and was
reported by a former employee of the Shuron Continental Optical
Company (this company is no longer located in Tampa) and supposedly
consisted of the disposal of waste cyanides in an acid pot. The
cyanides were originally used in a metal hardening process. The
site of burial has been at least broadly determined (see attached
map) and is at least 737 feet from any residences.
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CITY OF TAMPA, FLORIDA

To: Pat Lewis, Department of Environmental Regulation

From: Dr. Rick Garity, City of Tampa
Subject-. CYANIDE TESTING - OLD MANHATTAN LANDFILL Dofe: January 13, 1982

Attached is a copy of the cyanide testing performed at Old
Manhattan Landfill. This is only a preliminary report, a
formal report is being worked on presently and you'll be
supplied with a copy.

RG:dk f;y jP
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DEPARTMENT OF SANITARY SEWERS

CYANIDE TESTING - MANHATTAN LANDFILL

JULY 28, 1981

INTRODUCTION

Due to a suspected burial of a cyanide compound the Manhattan
Landfill, a cyanide testing program was set up to determine whether
significant cyanide levels may be found in the shallow ground water
around the approximate burial location. The purpose of the initial
testing is to determine if a problem exists and to set up a more
intensive testing program if necessary.

SCOPE

The study was designed to take shallow ground water samples
at four locations around the approximate burial location. The
sampling locations were approximatey 150 feet from the site (see
attached map). A two inch core was dug to the water table which
was at approximately 5 feet. Water samples were then collected
using a small peristaltic pump. Samples were taken to the lab and
analyzed for: total cyanides, pH, total sulfides and chlorides.
The sampling data is summarised on the attached sheet.
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DEPARTMENT OF SANITARY SEWERS

CYANIDE TESTING - MANHATTAN LANDFILL

JULY 28, 1981

DATA SUMMARY SHEET

Tot. Tot.
Cyanides mg/1 pH Sulfides me/1 Chlorides mg/1

North Station <.02 4.5 0.0 15

South Station .04 5.5 0.0 20

East Station <.02 5.0 0.0 15

West Station <.02 7.1 0.0 15
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State of Florida
DEPARTMENT OF ENVIRONMENTAL REGULATION
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To
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To:

Kirk R. Johnson:

May 13, 1987

Manhattan Landfill, City of Tampa, Hillsborough County

The subject site is located at the intersection of Manhartan Avenue
and Richardson Street in the City of Tampa, Hillsborough County.

The site was operated as a sanitary landfill by the City of Tampa
between 1970 and June 1, 1978, and reportedly accepted residential,
commercial, industrial and agricultural wastes. Such wastes were
disposed of in a nonuniform manner (trench, level area, high rise,
and dump methods) across the site, and possibly into a borrow pit.

The soil at the site is characterized as a loamy sand with no
underlying liner. The depth to water table was reported to be three
•to four feet below land surface in September, 1984, and five feet
below land surface in March, 1975. When the trench method was used
the trenches were excavated to a maximum depth of six feet.

This site was apparently added to the Sites List in July, 1980 as a
result of a report that waste cyanides from Shuron Continental
Optical Company were disposed of in the landfill. Analyses of
groundwater samples (methodology of the sample collection is unclear)
performed by the"City of Tampa Department of Sanitary Sewers in
July, 1981 indicated .04 mg/L total cyanides approximately 150 feet
south of the landfill.. Grouhdwater samples to rhe east, north and
west of the site were below the detection limit of .02 mg/L. for total
cyanides.

Landfill gas monitoring during 1984 indicate a methane gas concentra-
tion of 100% of the lower explosive limit at two of the eleven -
monitoring stations at the site.

The District is requesting that the Groundwater Section Operation
Response Team conduct an investigation at the Manhattan Landfill site
in order to obtain the necessary laboratory data to determine whether
delisting is appropriate.




